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Astrola Deluxe Model reflecting telescope. This instru- 
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al; both mirrors aluminized by Pancro Mirror’s exclusive 
process of aluminizing. 
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circular spider, new combination rack-and-pinion and hel- 
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magnifications of 75X, 111X, and 444X (or three oculars 
and our new Barlow lens). 


The equatorial head is made entirely of No. 365 alumi- 
num castings (T-6 heat-treated). The polar-axis housing 
incorporates two massive Sealmaster ball-bearing inserts. 
The clock drive is of exceptionally heavy construction, and 
all components, with the exception of the permanent ped- 
estal, shafting, and setting circles, are of cast aluminum. 


Each Astrola—whether Student, Standard or Deluxe—is 
guaranteed to give truly outstanding optical performance 

. will give identical images inside and outside of focus 
with high power . . . will reach at least the Dawes’ limit 
of resolution on nights of good seeing. 


This all-new, permanently mounted 10-inch Deluxe As- 
trola (packing and crating included) $795.00, 
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Price, $15.95 each, ppd. focal ratio. 
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Tire Review or Poputar AstTRONOMY is 
published bimonthly by Sky Map Publica- 
tions, Inc., P.O. Box 231, St. Louis, Mo. 
The magazine is a continuation and expan- 
sion ot THE MontuLty Eveninc Sky Map, 
which was founded in 1905 by Leon Bar- 
ritt. It is a review of astronomy at the pop- 
ular level. Subscription rates are $3.00 for 
one year and $5.00 for two years. For sub- 
scriptions outside of the U. S., its terri- 
tories and possessions, Canada and Mexico, 
$1.00 should be added for each year of 
subscription to cover mailing costs. 


Articles, letters, photographs and _ other 
communications are encouraged and will 
be given the attention of the editors, al- 
though we cannot be responsible for their 
return in the case of unsolicited articles. 
All articles, photos, charts and other edi- 
torial matter in the magazine are protected 
by copyright, and permission must be ob- 
tained from the publisher for their use in 
other publications. 


THE AMATEUR’S FORUM 


The Editors 
Review oF PopuLaR ASTRONOMY 

Under separate cover I am enclos- 
ing a photograph of my oil painting 
of the planet Mars (as seen from 
Deimos, its farther moon). The 
painting is based-on a tabletop photo 
of a Mars globe with minerals in the 
foreground to simulate the rough 
surface of the satellite. The painting 
and the Mars globe are both my cre- 
ations and are based upon 1958 
sketches of Mars by Dr. Gerard de 
Vaucouleurs. Dr. de Vaucouleurs and 
I have been corresponding—he sent 
me a print of a Mars map which he 
made principally from visual and 
photographic observations made dur- 
ing 1939-1941 by E. Slipher, Lyot. 
Camichel. Gentili and himself—and 
he seemed to approve of my work. 

The central meridian of the planet 
in the painting is 310°. It shows 
Syrtis Major, Deltaton Sinus, Mare 
Serpentis, Sinus Sabaeus, Sinus Meri- 
diani, and Hellespont and Hellas 
above Syrtis Major. The north polar 
cap is very bright in the lower part 
of the globe; it is mid-winter in the 
northern hemisphere at the time of 
the painting, mid-summer in_ the 
southern. 

James E. Roth 
7855 Euclid Ave. 


Whittier. Calif. 


Dear Sirs: 

I am a highway engineer and am 
accustomed to using aerial photos 
and studying them stereoscopically to 
observe terrain in three dimensions. 

This prompts me to inquire if it 
is possible to view the moon in three 
dimensions by using photographs? 
These photos would have to be taken 
simultaneously from points on the 
earth (or above it) as far apart as 
possible so as to exaggerate the 3-D 
effect, as do aerial photos of the 
earth. Please give me any informa- 





tion you might have regarding this 
matter. 
Edwin O. Weaver 
715 Old Orchard Rd. 
Bel Air, Md. 

We believe that an astronomical 
writer and lecturer, William Bar- 
ton, published a book on naviga- 
tion in the early 1940°s which 
touched on this subject. The dif- 
ficulty is that of obtaining a suf- 
ficiently long base line for the 
simultaneous photos. An_ earth- 
bound baseline of nearly 10,000 
miles is theoretically possible, but 
this would place the moon too low 
to the horizon at both stations to 
allow effective exposures. Via satel- 
lites, the project would be rather 
sophisticated affair. 

Interpretive examination of lu- 
nar topography still seems to re- 
quire visual work. However, we 
have referred your inquiry to lunar 
cartographic experts at the Air 
Force Chart and Information Cen- 
ter in St. Louis. We shall advice 
you and our readers upon hearing 
from them. 


Dear Sirs: 

I ran across your magazine at a 
friend’s home during Christmas and 
liked it very much. I especially en- 
joyed the article “What Was the Star 
of Bethlehem?” To my way of think- 
ing. it never existed as such. I have 
read many explanations, but Mr. 
Davis’ article was the best I’ve ever 
read. 

Without being sacrilegious . . . I 
do not think that there was a “star,” 
except as a vision or miracle seen 
only by the Magi. Looking for dates 
and possible sky oddities is a delight- 
ful pastime. but the fact remains that 
King Herod alerted his astronomers, 
who in turn had already been scan- 
ning the skies—and had seen noth- 





(Continued on page 34) 
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EXPLANATION OF CHART 


The sky as it appears at about 9 p.m. (local time) during 
the latter part of March at latitude 40° south—the ap- 
proximate latitude of New Zealand. All stars down to the 
fourth magnitude that are above the horizon at this time 
are shown, as well as many stars of the fifth magnitude. 
The hazy band of the Milky Way can be seen spanning the 
chart from horizon to horizon. It can be noticed that a 
belt of bright stars, extending from Orion in the north- 
west to Scorpius in the southeast, seems to skirt along 
the Milky Way, almost coinciding with it. This is Gould’s 
Belt, which is described in the accompanying article. This 
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belt encircles the entire sky, but this chart shows only its 
most prominent portion and is drawn to show the heavens 
at the time and place when this most prominent portion 
can be best observed. Only the names of the constellations 
are given; readers who wish to identify individual stars 
can do so by comparing this chart with a star atlas, using 
the constellation names shown here to guide them. The 
hazy patches near the constellations Mensa and Hydrus 
are the Large and Small Magellanic Clouds, which are 
neighboring galaxies of the Milky Way. 

(Chart prepared by the author.) 
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The Great Bright Belt 


“It appears as a stream of especially 


conspicuous stars, beginning with Orion 


and including the brightest in Canis 


Major, Columba, Puppis, Carina, Crux. 


Centaurus, Lupus and the head of Scorp- 
ius...” B. A. Gould (1879) 


F WE VENTURE OUTDOORS on a 

brisk March evening and face 
south, our eyes will be greeted by 
the beautiful array of glittering stars 
which at once attracts our attention. 
Dominating the scene is the majestic 
constellation Orion, the mighty war- 
rior, with his two bright first-magni- 
tude stars, Betelgeuse and Rigel. Fol- 
lowing him across the heavens are 
his two hounds, Canis Major and 
Canis Minor; the former contains the 
brightest star in the heavens—Sirius 
-~—and the rest of the constellation 
contains quite a few bright second- 
magnitude stars. Canis Minor holds 
claim to the first-magnitude star 
Procyon. 


Then, if we allow our eyes to 
wander higher, we shall find the 
heavenly twins shining down on us— 
Gemini, with the two bright stars 
Castor and Pollux. Farther to the 
west and above Orion lies Taurus. 
with first-magnitude Aldebaran, and 
above Taurus and almost overhead is 
the brilliant yellow star Capella in 
Auriga, the charioteer. This portion 
of the sky is a star-gazer’s paradise. 
and if we compare the brilliance of 
this region with that of the other por- 
tions that are simultaneously above 
the horizon we will notice quite a 
marked contrast in the grandeur of 
the stars. 


It might also be noted that one of 
the reasons for the greater brilliancy 
which the stars of winter seem to ex- 
hibit is the fact that the transparen- 
cy of the skies in winter is substan- 
tially greater than at any other time 


GEORGE Lovi 
Amateur Astronomer’s Association 


New York City 


of the year. But, nevertheless, the 
winter stars are actually quite a bit 
brighter than those of other seasons. 
The clear winter air merely empha- 
sizes this. 


For most observers in the United 
States, Canis Major marks the south- 
ernmost portion of this area of bright 
stars. However. we can trace this 
celestial diamond necklace still fur- 
ther. To do so, let us take an imagi- 
nary trip down to New Zealand. 
where new stars will appear for us— 
stars which remain below our south- 
ern horizon here at home. We will 
go outside at about 9 p.m. during an 
evening in the latter part of March— 
the time when the first autumn leaves 
will begin to fall “down under.” 
The accompanying star chart pictures 
for us just what stars we may see if 
we look up at the unfamiliar heavens 
of this part of the world. The chart 
has the compass points marked on 
the horizon and it can be used in the 
same manner as the regular star 
charts in this issue. For those of 
us who are accustomed to seeing the 
heavens only from North America. 
some acute confusion will result at 
first. However, if we direct our at- 
tention to the northwestern heavens 
we will immediately encounter Orion 
—but he will stand almost completely 
upside down! His two dogs continue 
to pursue him as always, but also in 
an inverted position. If we remember 
how the other constellations around 
Orion are oriented in respect to him. 
we should be able to locate them 
readily. 















The region surrounding Orion and 
the winter Milky Way is shown 
beautifully in this long-exposure 
photograph made by Alan Mc- 
Clure. Canis Major and Sirius are 
at lower left, Procyon above, Orion 
at center right, Gemini at upper 
left, Taurus and Hyades at upper 
right. 


After we get our bearings in these 
strange skies, we can begin to ex- 
plore a bit. If we permit our eyes to 
travel along in this direction we will 
immediately notice that a great many 
bright stars will greet us. We will 
at first notice the stars of Puppis. 
Carina, and Vela, which are, respec- 
tively, the stern, keel, and sail of 
the ship Argo. Originally, these three 
constellations, together with Pyxis 
(a faint group just east of Puppis). 
made up a single constellation called 
Argo Navis, the ship, but in this cen- 
tury astronomers have broken up 
this erstwhile but unwieldy — star 
group into the four constellations 
which were just mentioned. These 
ex-Argo Navis stars will gleam down 
on us from overhead, and in Carina 
we can locate the dazzling star Cano- 
pus, the second brightest star in the 
heavens. 


Canopus is actually far brighter 
than Sirius, but doesn’t appear so 
because it is 100 light-years from us. 
whereas Sirius is only 814 light-years 
away. If we continue along this be't 
of stars we will soon come to the 
Southern Cross, which has the name 
of Crux and lies about halfway up in 
the southeastern heavens. Despite its 
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small size, this constellation boasts 
two first-magnitude stars and is of 
such spendor that it has been placed 
on the flags of at least two southern 
hemisphere countries and many post- 
age stamps. 

Not too many degrees below Crux 
shine two more first-magnitude stars, 
Agena and Alpha Centauri. As you 
may know, Alpha is the closest star 
to us next to the Sun (actually a 
faint telescopic star which revolves 
around it, Proxima Centauri, is real- 
ly the closest, but only because its 
orbital position at present places it 
nearer to us than Alpha). Both 
Agena and Alpha Centauri are part 
of the huge constellation Centaurus, 
which itself has a fair number of 
bright stars. In addition it boasts the 
finest globular cluster in the heavens, 
Omega Centauri, which can be 
spotted on the chart just above the 
letter “A” in the word “Centaurus.” 
As we continue along, we pass 
through Lupus, the wolf,.and finally 
come to the familiar Scorpius, which 
has just risen and can be noticed 
sprawled along the southeastern ho- 
rizon. 


If we quickly look over this beau- 
tiful belt of bright stars from Orion 
to Scorpius, we may begin to envy 
the amateur observer down here in 
the southern hemisphere. Of course, 
we have the Big Dipper, but it hardly 
compensates for this glittering path 
of heavenly wonders, studded with 
many beautiful telescopic objects. 
This belt first attracted the attention 
of Sir John Herschel toward the mid- 
dle of the last century, and he went 





Omega Centauri, the king of the glob- 
ular clusters, as drawn by a 19th- 
century astronomer using a medium- 


size telescope. From Celestial Atlas. 
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Nubecula Major—the Larger Magellanic Cloud. A prominent naked-eye 
object of the southern skies, this neighboring galaxy of our own can be 
located near the constellation Mensa, just west of the Milky Way in Mr. 
Lovi’s chart on p. 4. This photograph, taken by ex-amateur and now pro- 
fessional astronomer Dr. H. M. Johnson, while studying its structure at 
the Mt. Stromlo Observatory in Australia. Condensation north of cloud 
(III) is composed of hot blue-white stars. Photo made by Johnson using 


an 8-inch Schmidt camera. 


to South Africa to explore those por- 
tions of the southern heavens which 
were inaccessible to his famous fa- 
ther, Sir William, back in England. 
Sir John’s writings tell us that he 
often wondered about this bright 
string of stars, and he a!so marked 
the fact that it does not coincide ex- 
actly with the Milky Way, even 
though it seems to follow its general 
course through the heavens. 


A GENERATION LATER, in 1879, the 
the American astronomer Benja- 
min Apthorp Gould, who was direc- 
tor of Argentina’s Cordoba Observa- 
tory at the time, also became inter- 
ested in this belt of bright stars. He 
measured the positions of its princi- 
pal stars and undertook to explain 
this phenomenon. He announced that 
this belt is not confined solely to 
the southern hemisphere, but extends 
completely around the celestial 


sphere. Although there is no such 
grouping of bright stars in the north- 
ern hemisphere to suggest its exis- 
tence there, Gould stated that the 
belt includes the stars Vega. Altair. 
and Deneb, the principal stars in the 
constellations they are part of, as 
well as the principal stars in Cepheus, 
Cassiopeia, Perseus, Auriga. and 
Taurus. He also stated that the cen- 
ter line of this belt is tilted in re- 
spect to the plane of the Milky Way 
by some 20° and that this center 
line crosses the Milky Way in the 
constellations Crux and Cassiopeia. 
These two constellations are the two 
Milky Way constellations which are 
the closest to the celestial poles. Be- 
cause of this, the orientation of this 
belt to the celestial sphere is such 
that, across the sky, it just precedes 
the Milky Way in the daily rotation 
of the heavens. Because of the re- 
search that Gould did on this celes- 
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tial band, astronomers have referred 
to it since as “Gould’s Belt.” 

Gould saw in this belt evidence 
that our sun belonged to a “local 
cluster” of stars, similar to the Plei- 
ades, a cluster which is a small as- 
semblage of stars within the much 
vaster assemblage of our huge Milky 
Way system. However, he was un- 
able to supply adequate data on the 
positions and distances of enough of 
these stars in space to show clearly 
that such a cluster exists. 

Another rather interesting feature 
of this belt is the fact that the stars 
that make it up are predominantly 
blue in color. Earlier in this century. 
Dr. Harlow Shapley of Harvard Col- 
lege Observatory clearly showed that 
Gould’s Belt is most closely delineat- 
ed by the blue stars which are bright- 
er than magnitude six. This phe- 
nomenon can be readily noticed by 
even the most casual stargazer, as 
bright blue and blue-white stars are 
very much in dominance here—stars 
such as Rigel, Canopus, and Sirius. 


Many attempts have been made to 
associate this belt of stars with our 
position in space. The first major 
advance along these lines came dur- 
ing the days of Sir William Herschel. 
After laboriously counting the num- 
ber of stars throughout various parts 
of the heavens in order to note how 
they are distributed, he announced 
that all the stars we see belong to a 
vast system which is shaped like a 
double-convex lens. He explained 
that. because of this, we see a hazy 
band of stars arching across our 
heavens, and he pointed out that this 
phenomenon is caused by the fact 
that when we look in its direction, we 
are actually looking in the direction 
of the edges of this vast flattened 
system. Because of perspective the 
stars seem to crowd upon each other 
and form a hazy band. 

As a result of Herschel’s new idea. 
this entire system thas was proposed 
by him later came to be called the 
“Milky Way system,” or “galaxy” 
(from the Greek word “gala.” mean- 
ing milk). This new idea became 
generally accepted. It was also be- 
lieved that all the star clusters and 
nebulae that we see are members of 
this Milky Way system. Then Gould 
came along and tried to show that we 
are part of a star cluster, too, the 
principal members of which we see 
arched across our heavens in this 
band of bright stars. 

During the twentieth century quite 
a bit of interesting research has been 
going on with respect to our Milky 
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This chart shows the distribution of the hot, bluish-white (type B) stars 
brighter than the fifth magnitude in the vicinity of the Milky Way. These 
represent the stars of Gould’s Belt, but the same type of stars fainter than 
the fifth magnitude fall back into line along the plane of our Galaxy. It is 
primarily a group of stars in Centaurus (below galactic equator) and in 
Orion (above) which show this deviation. If Gould’s Belt of stars were a 
local cluster within Milky Way, star density should diminish evenly away 
from sun, but such has not proved the case as yet to satisfaction of most 
astronomers. (Diagram from “The Milky Way,” Bok and Bok, Blakiston 


Co., 1941.) 


Way galaxy and where we lie within 
it. A pioneer in this field was Jacob 
C. Kapteyn, a Dutch astronomer who 
published a diagram in 1922 suggest- 
ing that our sun is located near the 
center of our galaxy. With the advent 
of the Mount Wilson 100-inch tele- 
scope and the discovery that Cepheid 
variable stars can be used to gauge 
the distances of nearer clusters and 
galaxies, astronomers in the twenties, 
largely through the work of Dr. Ed- 
win P. Hubble of Mount Wilson, 
made the startling announcement that 
the spiral nebulae which are so nu- 
merous in our heavens are not mem- 
bers of our Milky Way system but 
galactic systems of their own! Fur- 
ther research with regard to the dis- 
tribution of stars, star clouds and 
interstellar dust in our galaxy began 
to cast serious doubts on Kapteyn’s 
proposal that we lie near the center 
of our galaxy, and gradually it be- 
came generally agreed that the sun 
occupied a less pretentious position 
toward the outer edge. 


Now, with the aid of radio astron- 
omy, astronomers have begun to 
chart the positions of the spiral arms 
of our galaxy, the existence of which 
they had suspected ever since they 
found that the spiral nebulae were 
independent galaxies. By “tuning in” 
on the 21-centimeter-long radio 
waves that the abundantly distributed 
neutral hydrogen in our galaxy 
emits, astronomers have been able to 
penetrate regions where optical tele- 
scopes could not reach because of a 


screen of interstellar dust and gas. 
More and more, we are learning about 
the structure of our galaxy and our 
place within it. Step by step we are 
assembly the clues that suggest 
the answer to a riddle which, not 
too long ago, was considered to be 
forever beyond the ken of man. 

In spite of all these spectacular 
findings, we have not yet been defi- 
nitely able to associate Gould’s Belt 
with anything concrete, either in 
terms of a local cluster or of any- 
thing else. It has never been seri- 
ously doubted that our sun belongs 
to some kind of local system, al- 
though it is not generally believed 
that we could be part of one as ex- 
tensive as the Pleiades. It is quite 
likely that Gould’s Belt is largely an 
effect of accidental perspective; that 
is, those stars which comprise it may 
by coincidence be positioned in space 
in such a manner that from our van- 
tage point they seem to form this at- 
tractive band of stars. 

But perhaps we ought to leave all 
these problems to the professional 
astronomer. Not knowing the true 
nature of something need not prevent 
us from enjoying it. So. even if we 
live up here in the northern hemis- 
phere, let us during some cold, clear 
and crisp evening don our long 
woolens and warmest overcoat, and 
go outside—with or without a tele- 
scope. In the northern heavens we 
will see one of the finest portions of 
Gould’s Belt, a region of the sky 
which can provide for us observing 
that is truly rewarding. 
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ASTRO-TOPICS 











CONCERNING SOME MOONS ... wet, light, blue 


T= CURRENT ATTENTION being ac- 
corded the moon in the space 
era brings to mind some of the ab- 
surd superstitions associated with it. 
The origin of many of the supersti- 
tions goes back to ancient times when 
the moon was primarily considered 
as a time-measuring body, and not a 
landing place. As a point of fact, our 
present calendar evolved from one 
closely tied to the moon. 

The moon swings around the earth 
and goes through its phases once in 
291%, days, following a path around 
the earth which lies close to the 
ecliptic, or path of the earth around 
the sun. This means that the moon, 
at different seasons, rises in different 
places along the eastern horizon and 
moves across the heavens at varying 
angles to the horizon. For example, 
in autumn the full moon rises in the 
east at a slight angle to the horizon. 
Most of the moon’s path is not high 
in the sky but toward the south. As 
a result, the moon will rise on several 
successive nights at nearly the same 
time. This full moon, when the sun 
is at the autumnal equinox, is called 
the “harvest moon.” 


In olden days farm machinery was 
not available to harvest the ripened 
crops, so the whole family would 
pitch in—otherwise the crops might 
be ruined. If, for instance, the wheat 
were left out, it might get too ripe 
and fall to the ground. If a sudden 
storm would come up some other 
crops might mold. To forestall any 
such eventualities, farmers tried to 
gather the crops in quickly by work- 
ing late at night. Light was essential 
for this operation, and this light was 
furnished by the full moon of au- 
tumn—hence the name of “harvest 
moon.” A month later the retarda- 
tion of the moon once more made 
night work possible but, since the 
crops were already in and no more 
farm work was required, the farmers 
used the moonlight to hunt for their 
winter meat supply—this moon was 
called the “hunter’s moon.” 

Today we still hear of people who 
wouldn’t think of sleeping outdoors 
at the time of the full moon. They 
are afraid of being moonstruck and 
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The moon has inspired man to 
great heights—and to extreme 


fancies. Dr. I. M. Levitt takes 
a winking and humorous look at 
things lunar and lunatic in this 
issue’s “Astro-Topics” article. Pho- 
to courtesy of Lick Observatory. 


going insane. This is a curious sup- 
perstition, albeit a widespread one. 
The Latin word for moon is luna; 
the root of the word “lunacy” is 
the same. But just try to tell some 
believers that there is no connection 
between them. You cannot do it; 
the superstition is too widespread. 
How many know what constitutes 
a wet moon? Or a dry moon? In 
autumn the new moon is a thin 
crescent setting directly after the sun. 
Because the horns of the new moon 
at this time of year are almost per- 
pendicular to the horizon (the eclip- 


AUTUMN 


Ecliptic lies at low 





Dr. I. M. Levitrr 
Director, Fels Planetarium 
Franklin Institute 


tic is at a low angle to the western 
horizon) if the moon were considered 
a saucer it would not hold water. 
Therefore, some people call this a 
dry moon, for if the moon cannot 
hold water the moon must necessarily 
be dry. Others will say that, if the 
moon cannot hold water, the water is 
running down the earth and is wet- 
ting it—therefore, it is a wet moon. 


Which is it? Take your pick. 


In the springtime the horns of the 
crescent moon are pointed up and 
away from the horizon and, there- 
fore, if the moon were considered a 
saucer, it would hold water. What 
kind of a moon is this? In this case 
some will say it is a wet moon, as 
any fool can plainly see. If you put 
water into a glass you wet the glass. 
The people who insist this is a wet 
moon will point out the fact that the 
month is April and in April we get 
April showers. The writer did a little 
research on this and went back some 
90 years. He found the wettest month 
of the year was not April—it was 
August. And in August the horns of 
the crescent are in line with the 
horizon. If the April moon is a wet 
one, this August one must be the 
dry one. Is it? But some people say 
that none of the answers “hold 
water,” so there we are! 


Just as there is a harvest moon, 
so there is a planter’s moon. In the 
spring some farmers will plant crops 
according to the phase of the moon. 


SPRING 





HORIZON 





angle to equator in 
autumn, high angle 
in spring; thus, 
angle of moon’s 
cusps to horizon va- 
ries with seasons. 
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Here is another interesting super- 
stition which has not been exploded. 
There are farmers within 100 miles 
of the Philadelphia area who would 
not, for an instant consider planting 
root crops like potatoes, carrots or 
beets at the time of full moon. They 
explain that the full moon will pull 
the crops out of the ground and ruin 
them. Other farmers will plant root 
crops in the full moon, saying the 
full phase of the moon will merely 
“tug” at the crops and make them 
grow better. 

There was once an interesting piece 
of research done on this supersti- 
tion. A scientist from the Midwest 
went down through the hills of Ten- 
nessee and Kentucky and collected 
these superstitions by the barrel. He 
returned to his little farm and pro- 
ceeded to violate them one by one 
until he had demolished all of them. 
The pay-off came at the time of the 
state fair, when the scientist walked 
off with more prizes than he had a 
right to expect. 

These are some of the superstitions 
which can be exploded. but there are 
certain types of moons which can be 
explained and do have a meaning. 
There is, for instance, the blue moon. 
In fact, there are two blue moons. 

The reason for one blue moon lies 
in the fact that the calendar month 
and the month of the phases are not 
equal. A month—that is. the time 
from full moon to full moon—is ap- 
proximately 2914 days in length. 
Occasionally a calendar month will 
begin with a full moon and at the 
end of the calendar month there will 
be a second full moon, as is the 
case in April of this year. This takes 
place about seven times in 19 years. 
so that “once in a blue moon” is not 
as rare as some people think. 

The other blue moon is actually a 
moon which is blue in color—this 


has been observed by reputable 
scientists. In the case of this full 
moon the surface features of the 


moon remain visible, but the disc 
seems to be veiled with a thin, trans- 
parent blue lasting for several min- 
utes at a time. It is particularly no- 
ticeable in the twilight and seems to 
disappear as the sky grows darker. 

Many of the observations involve 
thin cirrostratus clouds, although it 
is usually stated that the moon itself, 
clear of clouds, still remained blue 
in color. This seems to refute the 
answer some scientists offer for this 
phenomenon: selective absorption. 
with the red light being scattered. 
At this moment science has no satis- 
factory answer to this riddle. 
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The University of Michigan’s 85-foot radio telescope, located at Peach 
Mountain, Mich., will be visited by amateurs attending the 1961 Astro- 


nomical League-ALPO Convention in Detroit July 3-5. 


One of largest in 


the world, and a twin of the instrument at the National Radio Astronomy 
Observatory, the instrument is operated under a contract with the Office 
of Naval Research. Optical installations will also be inspected. 


Detroit Society Host to 1961 League Convention 


The Astronomical League. a fed- 
eration of amateur societies across 
the United States, will hold its an- 
nual convention in Detroit, Mich.. 
Friday, July 2, and the members will 
this year. Registration will begin on 
convene on Saturday, July 3. The 
meetings will continue through Mon- 
day. July 5. The Association of Lu- 
nar and Planetary Observers will also 
hold its meeting in conjunction with 
the League. 


Convention sessions will cover 
both general topics and instruments, 
as well as a special session on plan- 
etary observing with members of the 
ALPO participating. Amateurs are 
invited to submit papers based on 
personal observations and research 
or on projects conducted by the 
writer. Papers should be a maxi- 


mum of 15 minutes in length (10- 
minute time limit for junior session 
papers to allow more presentations). 
Papers should be submitted to pro- 
gram chairman E. C. Balch, 96 Far- 





rand, Highland Park 3, Mich.: Mr. 
Balch will be happy to furnish a 
pamphlet, “How to Write a Conven- 
tion Paper.” ALPO papers should be 
submitted to Walter Haas. Pan- 
American College, Edinburg, Texas. 

Highlights of the convention, 
which will be hosted by the Detroit 
Astronomical Society, will be talks 
on Saturday by the director of the 
nearby University of Michigan’s di- 
rector of its U. S. Navy radio tele- 
scope research project; by Dr. Helen 
Sawyer Hogg. authority on star clus- 
ters, at the Sunday evening honors 
banquet; and a field trip to the uni- 
versity 's radio and optical telescopes 
at Peach Mountain. 

Information on reservations. regis- 
tration and other matters may be di- 
rected to general chairman C. D. 
Marshall, 17396 Westmoreland, De- 
troit 19, Mich. Residents of Canada 
should direct their requests to Ed- 
ward Keith, 1995 Vimy, Windsor. 
Ontario. 


Page 9 




























































4 
=< 


AY 


SOUTH 
10:00 p.m., Mar. 1 9:00 p.m., Mar. 15 8:00 p.m., Mar. 31 
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SKY MAPS FOR MARCH 








March skies are double-faced. The 
dominant constellations of winter still 
hold sway in the early evening. 
marching slowly into the western 
horizon as the hours pass. But the 
familiar Big Dipper, or Ursa Major. 
is once again taking its place near 
the zenith, the one constellation 
known to nearly everyone who has 
ever looked up at the stars. This 
heralds the advent of the spring fam- 
ily of star groups, and we shall fol- 
low Nature’s suit and give way to 
the new with but a glance back over 
our shoulder at Orion and his lusty 
retinue of followers. 


Gemini still belongs to us, though, 
and remains a dominant constellation 
for the next two months. Castor and 
Pollux, the heavenly twins—Pollux 
is slightly brighter and toward the 
north—form the head of this long 
and narrow zodiacal group, and from 
them two parallel strings of stars ex- 
tend out to the southwest. Gemini is 
an interesting area for binoculars. 
with excellent starfields that do not 
suffer from overcrowding and con- 
fusion. Beware, though, of one “star” 
in Gemini—that bright red one. It’s 
just visiting: Mars is the name. 


Just east of Gemini sprawls Can- 
cer, a weak figure for urban (and 
suburban) eyes but of interest pri- 
marily because of Praesepe, the great 
naked-eye cluster confined in the 
quadrilateral at the center of the con- 
stellation. Commonly known as the 
Bee Hive, this coarse galactic cluster 
was discovered as such 350 years ago 
by Galileo, who turned his “optick 
tube” on it and resolved the hazy 
patch into some 40 stars. Binoculars 
make it a wonderful sight—many 
amateurs recall the pleasure they had 
several years ago as they followed 
Uranus through its congested clutter 
of stars for several months. 


Already riding high in the eastern 
sky is Leo, but we will beard the 
Lion in his den in April when it is 
high above us. For early risers there 
is much to see, as the morning map 
shows. The summer Milky Way is 
already giving us a hint of things to 
come, and a breath of warm summer 
balm that is not unwelcome. Scorpius 
and Sagittarius can be glimpsed in 
the southeast, while Cygnus and 
Lyra, not long gone from earlier 
evening skies, are climbing once 
again into the upper reaches of the 
heavens in the northeast. It’s a mixed 
up world, these evening and morning 


skies of March. 








SKY MAPS FOR APRIL NORTH 


By April, the spring star figures 
are very much in evidence, and the 
winter stars begin to disappear with 
the supper coffee. Although the day- 
time skies of April are usually clear, 
stratus clouds and showers often 
move in to frustrate the winterbound 
plans of expectant observers. Never- 
theless, there is an excitement in 
April sky-watching. 





Leo is now above us in the early 
evening, with bright Regulus and the 
Sickle of its great mane highlighting 
this rgoup. Regulus is almost exact- 
ly on the ecliptic, making it fair game 
for the occulting or conjoining moon 
and for close conjunctions with the 
planets. Later this year Uranus will 
pass quite close to it, just a few min- 
utes of arc, in fact. Denebola. the 
bright star in the Lion’s haunches. 
points the way to Hubble’s “realm of 
the nebula.” the region in Coma 
Berenices-Virgo-Leo haunted by the 
wispy band of distant galaxies em- 
bedded there. (A young man of our 

} acquaintance, after hearing the above 





star used as a guide to locating this re 
area of rich telescopic galaxies, in- 11:00 p.m. Aprill 10:00 p.m., April15 9:00 a.m., April 30 
| sisted on calling this region the 
“realm of Denebola!” ) Face south, hold map overhead with practical ten degrees north or south of 
: . north at top. You will see stars and that latitude. Solid line is celestial 
Coma Berenices is a loose agere- planets as they appear in the sky. Map equator; dashed line is ecliptic, the 
gation of stars to the east of Leo. an is designed for 40° N. latitude, but is apparent path of sun and planets. 
exciting string of broken pearls in 
binoculars. Also loosely defined. NORTH 


but held together by the 1st-magni- 
tude Spica, is Virgo, which lies be- 
low Coma and Leo. Spica’s yellowish- 
white rays illumine this sparse sec- 
tion of the southern heavens. South- 
west of Spica is one of our favorite 
little constellations, and we don’t 
know why. Its northern-most two 
stars—at the top of the little trape- 
zoid—point toward Spica again, as if 
to distract you. It certainly doesn’t 
look like the crow for which it is 
named—it just looks like Corvus to 
us, and perhaps that’s why we like it. 


Using the handle of the Dipper as 
our guide, as it curves to the south- 
east, we can easily locate Arcturus. 
the orange and flickering star at the 
tail of the long and narrow “kite” of 
Bootes. Beneath Bootes, and on its 
side, topples the Northern Crown, 
Corona, a rich little group that looks 
very much like a circlet of jewels. 
And still lower in the northeast, but 
pushing itself up into dominance 
once more, is Vega, the brightest of 
the summer stars. It is shaky and 
uncertain, and a bit diminished in 
brightness so low in the horizon, but lala 


it will have its day. 5:00 a.m., April 1 4:00 a.m., April 15 3:00 a.m., April 30 
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The Human Factor 


In Astronomical Observing 


Minick RusHTON 
Atlanta Astronomical Society 


t ign AVERAGE AMATEUR astronomer 
takes great pains to insure that 
his equipment is of the best quality 
and yields accurate observational re- 
sults. Yet, rarely does he consider 
the inaccuracy caused by psychologi- 
cal and physiological errors. The de- 
termination of these errors—and sub- 
sequent correction for them—would 
improve considerably the reliability 
of his results. 

One such error is the systematic 
tendency to misjudge the midpoint 
of a line. This is particularly appli- 
cable to central meridian transit ob- 
servations—such as an estimate of 
time of transit of a spot across Jupi- 
ter’s central meridian—as the error 
may be as great as 10%. If an ob- 
server knew the degree of this tenden- 
cy in his observations, he could ap- 
ply a correction which would result 
in improved accuracy. This correc- 
tion can be determined by “weighting 
it in” with the transit timings of 
other observers. 

In the case of planetary detail, an 
observer who shows great sensitiv- 
ity to linear detail tends to be below 
average in detecting faint spots and 








tone gradients, according to experi- 
ments made in Great Britain a half 
century ago. Often, great acuity in 
one visual facility is accompanied 
by a deficiency in the other two. This 
serves to explain, to some extent, why 
simultaneous drawings of the same 
object may vary greatly in appear- 
ance. 

The average amateur knows well 
the limits of resolution and separa- 
tion for his telescope, but, again, he 
is often ignorant of the limitations 
imposed by the eye. They are, how- 
ever, quite simple. A spot may be 
glimpsed by the unaided eye when it 
is only 20-30 seconds of arc in di- 
ameter, although it must be at least 
twice as large as this in order to be 
definitely seen. However, for its 
shape to be apparent, its diameter 
must be two, or even three, minutes 
of are. 


There are many illusions common 
to objects near the threshold of il- 
lumination or resolution. A wavy 
line may seem straight and a line of 
spots may seem continuous. These 
illusions, it has been suggested, give 
the Martian “canals” their straight. 


Estimate of times of 
transit of detail across 
central north-south meri- 
dian of Jupiter has long 
been an important activi- 
ty of amateur observers, 
as has drawing of the 
disk. Physiological and 
psychological factors of- 
ten work against the ob- 
server who is not con- 
scious of these problems, 
however. Drawing by T. 
R. Cave. 











continuous appearance, although it 
must be emphasized that this possi- 


bility cannot presently either be 
proved or disproved. 

The importance of absolutely pre- 
cise focus in planetary work cannot 
be over-emphasized. Some of the sub- 
jective effects of a slight displace- 
ment of telescopic focus have been 
investigated by the late Martian ob- 
server E. M. Antoniadi, who pro- 
posed an interesting explanation as 
to the nature of the Martian “lakes.” 
He found that a slight focusing er- { 
ror, even as small as one-hundredth 
of an inch, could cause a single band 
to split into two partially overlapping 
bands, with only the darker core vis- 
ible as an ill-defined black line. The 
intersection of such bands gives an 
appearance similar to the Martian 
“lakes.” This effect could account for 
the many reports of gemination 
(doubling) in a number of the more 
prominent canal-like markings. 

Among the factors which affect the 

visibility of an object. one of the 
most important is contrast. The con- 
trast difference necessary for visi- 
bility is very low with a dark mark- 
ing on a white background in a well- 
lit room, but it increases rapidly as 
the objects involved grow fainter. 
In the case of the night sky. for ex- 
ample, an area must be twice as 
bright as its background in order to 
be visible. Pushing the magnification 
of a telescope beyond its useful limit 
can reduce contrast and destroy deli- 
cate detail. 

Perhaps the most important part 
of the personal element in observing 
is the sensitivitiy of the eye to illum- 
ination. Of this, the main factor is 
dark adaptation, which is due prin- | 
cipally to the production of the visual | 
purple, the substance which gives the 
rods in the retina their sensitivity to | 
faint light. Although most of it is 


ouwwwvew 





produced within the first 20 minutes 
of dark adaptation, the final stage 
lasts nearly two hours. Since differ- 
ent individuals vary widely in their 
night-vision sensitivity, it should be 





Cutaway view of human eye and 

retina shows idealized structure 

of cones and rods. “Rod” vision 

takes over from cones (concen- 

trated at center of retina) when 

gaze is averted to improve night 

vision. 

considered when one chooses a 
branch of observation in which to 
specialize. However, as variable-star 
observers will testify, considerable 
skill in detecting faint stars through 
“averted vision” can be developed 
through experience and training. 
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LENGTH OF DARK ADAPTATION IN MINUTES 

Chart, adapted from Air Force 
Manual “Night Vision Trainer,” 
shows normal curve of dark adap- 
tation. Threshold of cone effi- 
ciency is reached in ten minutes, 
after which rod vision increases 
sensitivity for more than half an 
hour. 

Another factor to be considered is 
the nature of the background. The 
threshold of perceptible illumination 
may vary by as much as two mag- 
nitudes between a dark sky and one 
that is more or less luminous. If the 
sky is observed through a hole in a 
black screen to shut off general star- 
light and skylight—a condition sim- 
ilar to observation with a high-power 
eyepiece—magnitude 8.5 can be seen 
with the naked eye. This was demon- 
strated by H. D. Curtis at Lick Ob- 
servatory many years ago, using a 
tube instead of a screen. 











A REALISTIC PROJECTOR FOR 
ASTRONOMICAL SLIDES 


“It doesn’t look much like the pic- 
ture in my astronomy book.” or “My. 
you can hardly see it,” are familiar 
remarks heard by all amateurs when 
friends visit for an observing session 
at the telescope. It is difficult for 
people to understand that the pictures 
they see in books and magazines are 
the result of accumulated exposures 
of many hours on sensitive photo- 
graphic plates and that the images 
have been enlarged many times in 
the reproduction. 

With a considerable number of 
visitors coming to my own small ob- 
servatory, | wondered if something 
couldn’t be done to help them visual- 
ize the correct correlation of picture 
and telescopic image. The projection 
system described here comes closer 
to fulfilling the requirements than 
anything the writer has seen or heard 
about. 


An old projection lens from a junk 
box was used to build a small pro- 
jector, which is housed in a light- 
tight enclosure similar to those used 
in planetariums. Inasmuch as it was 
intended to be operated only in the 
observatory, at a close distance to 
a 14. x 20-inch screen, only a 50-watt 
projection lamp was needed. An ex- 
ternal momentary-contact switch is 
desirable so the projector will be off 
when not in use, and, as the demon- 
strator must hold it down to project 
an image, it is not possible to forget 
to turn off the lamp and burn up 
either the slide or the bulb. 

A small box was built which could 
be plugged into the circuit to the pro- 
jector, and in this was placed a 
on-and-off toggle switch in parallel 
with the momentary contact switch. 
A large rheostat to the line provided 
a drop in the lamp voltage to produce 
a very dim image which, even in ab- 
solute darkness, still gave an uncom- 
fortably bright image on the surface 
of my silvered screen. 


During experiments to reduce the 
brightness of the image a small piece 
of black “coffin paper” was hung 
over the screen; the image immedi- 
ately dimmed down to what appeared 
to me to be M31 as seen through an 
amateur’s telescope. A slide of the 
Milky Way was the final test that 
proved the use of black coffin paper 
was ideal for the projection of star 
images. The moon was also realisti- 
cally simulated, though not as good 


as the stars. However, the sun’s 
image proved unsuitable on the black 
paper. 





Snapshot above shows Wright’s 
screen, control box (Variac may 


be substituted), and the light- 
tight box containing projector. 
Small metal box at center has 
dim light used to check slide be- 
fore inserting in projector. 


Flock-paper “cloth” may be ob- 
tained for $1.50 (24” x 36”) from 
Edmund Scientific Co., Barrington. 


N. J. 


As indicated above, the screen is 
very small, which is as it should be, 
since it emphasizes the point that ob- 
jects as seen through a telescope are 
small. 


The visual acuity of a group of ob- 
servers can be demonstrated with 
such a projection system and this was 
shown at a discussion group of the 
National Capital Astronomers. The 
silvered side of the projection screen 
was facing toward the group when 
the lights were turned out, but in the 
darkness, before turning on the pro- 
jector, the screen was reversed to 
place the coffin paper side toward the 
audience. When the projector was 
operated with the lamp dimmed, com- 
ments from the assembly indicated 
immediately those members who 
spent the most hours at their tele- 
scopes. Of the 35 present only about 
three could see an object on the 
screen, but as the light was grad- 
ually increased others began to sce 
the image. All felt it was a good 
demonstration of how difficult it can 
be to locate faint, nebulous objects 
in the sky, especially for the inex- 
perienced or occasional observer. 
This type of projection can possibly 
be used to train observers in detect- 
ing faint celestial objects. 


G. R. Wright 
National Capital Astronomers 
Washington, D. C. 
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Speen RAMBLING with our three- 
inch, we would like to reprint-— 
as an answer to a number of inquir- 
ies—our original “statement of pur- 
pose” regarding this little feature. 
Apparently some telescope owners 
have felt left out, since they own 4- 
inch or 6-inch instruments. The term 
**3-inch,” as we use it, is less a mea- 
sure of aperture than it is an atti- 
tude of mind. As we stated one year 
ago: 


“Throughout the literature of as- 
tronomical observation you will 
read the “confessions” of exper- 
ienced observers, in which they bare 
to the world the fact that, although 
they proudly claim ownership of 
large and impressive telescopes, much 
of their observations over the years 
have been made with modest instru- 
ments. Probably the most dramatic 
and purposeful use of a small tele- 
scope was that of the 3-inch glass 
used by Argelander a century ago to 
compile the famous chart and catalog 
called the Bonner Durchmusterung. 
With this small refractor and the as- 
sistance of a few recorders, Arge- 
lander observed and charted the po- 
sitions and magnitudes of 324,000 
stars! The BD, as it is referred to. 
was recently reprinted for the second 
time since its initial publication—a 
testimony to its continuing value. 


“But—you say—your small tele- 
scope shall never fall heir to such a 
disciplined program as this. Your 
intentions are humble, and your tele- 
scope is the same? Good, for humil- 
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ity is at home beneath the canopy of 
stars, and a three-inch telescope can 
keep you occupied for the rest of 
your life. For remember, a telescope 
itself sees nothing, but with an intel- 
ligent and searching eye attached 
even a modest instrument can _be- 
come a literal “window on the heav- 
ens” to view the infinite parade that 
passes by. 


“In fact, the ease of use inherent in 
the small refractor or reflector places 
it in a class of its own. During recent 
years the writer has used or still uses 
such varied instruments as a 4-inch 
and a 5-inch refractor and an 8-inch 
and 10-inch reflector. and, he hopes, 
with good purpose. Yet, the demands 
of life’s pace intervene, and he con- 
tinues to find himself catching fleet- 
ing moments under the stars in the 
company of a small 3-inch refractor. 
Light, steady and sure, it can be 
picked up in a moment and carried 
out into the shadows of the house, 
and is quite capable of dodging a 
neighbor’s light or seeing around an 
interfering tree. 


“It’s a splendid instrument! Fash- 
ioned in the early half of the 19th 
century by Henry Fitz of New York 
City, its object glass produces per- 
fect diffraction rings about a star on 
steady nights. The fine yellow brass 
of its fixtures, the delicate taper of 
its dark mahogany tube, and the 
proud script of its maker’s name 
all attest further to the craft which 
went into it. Had Henry Fitz lived to 
compete with the fabled Clarks of 


The Crab nebula in Taurus, long known to be the 
remnant shell of an historically recorded nova, has 
taken on new interest to astronomers as a celestial 
radio source. Interesting prey in a 3-inch, it may 
be located near Zeta Tauri (M 1) on the charts 
on p. 23 of this issue. (Mt. Wilson-Palomar.) 


THROUGH THE 
THREE-INCH 


Cambridgeport, his name would per- 
haps be even better known. 


“During the brief ten years of this 
partnership, the writer has often won- 
dered as to the previous century of 
the telescope’s use. How many life- 
times has it filled with excitement 
and pleasure, and whose? What de- 
vious route has it traveled from Fitz’ 
workshop in lower Manhattan to its 
present resting place in a suburban 
patio? Its optics are a bridge across 
the years, by which its user can share 
his present pleasures with the past, 
both in space and in time. 


“Of course, this is all very well but 
—unlike some of the other products 
of man’s efforts to tap nature’s 
secrets—vintage and the aging proc- 
ess do not necessarily guarantee qual- 
ity in an optical instrument. It is 
quite proper to respect a piece of 
fine optical craftsmanship and to 
revere its service, but it is still the 
use to which it is put and the pleasure 
it brings that are the final measure 
of the glass. 


“Many excellent telescopes are 
available to the amateur astronomer 
today. There are more good tele- 
scopes on the market now than ever 
before. The best mirrors and lenses 
still require special attention and 
hand working, but modern techniques 
have eliminated much of the need 
for the long hours of painstaking 
drudgery—hours which often only 
allowed the artisan more time to 
compound his errors. 













“Now, when in the future we refer 
to “the three-inch,” we will be speak- 
ing in general terms—speaking of 
any modest telescope, reflector or re- 
fractor, with which we are at home 
and which we can move about with 
ease. Its aperture will be unassum- 
ing—two to four inches, perhaps, al- 
though we will not snub the fives 
and sixes if they behave themselves— 
and we won’t push the powers too 
high. Three inches and a 40-power 
eyepiece are a combination guaran- 
teed to unlock a lifetime of celestial 
riches.” 

* & & 


With the coming of spring, the 
telescopist must search a bit for his 
heavenly bounty. The rich star fields 
of winter wheel quickly to the west. 
and the glory of the Galaxy of mid- 
summer is still just a memory or a 


hope. This is all very well. The 
amateur observer is often inclined 
to become fat and lazy, reaching out 
again and again for the habit-form- 
ing objects that are easy and com- 
mon and much-observed. Naturally. 
he wants to view objects within the 
range of his small instrument, but 
these “show objects” soon pall and. 
with them, the amateur’s interest. We 
suggest that he turn left at Mizar and 
stretch out on his own to do a little 
rooting and browsing. 


Norton’s Star Atlas, or the small 
field edition of the Skalnate Pleso 
Atlas of the Heavens with an appro- 
priate guide such as the Field Book 
of the Skies, can send you off on 
some offbeat excursions with your 
telescope. Spring skies also afford 
the novice a chance to get his feet 
wet (literally) without going in over 


No celestial object unfolds more of 
its secrets to a small telescope 
than the moon. A 3-inch can near- 
ly equal the detail surrounding the 
lunar ringed plain Copernicus that 
has been caught here by the photo- 
graphic eye of the Lick 36-inch 
refractor. 


his head in the deeper star fields that 
pervade the heavens at other times 
of the year. 


For example, there are the doubles. 
Now, not for one moment are we 
going to suggest that you snub old 
friends. Cor Caroli (Alpha Canes 
Venatici). which lies between the 
bowl of the Dipper and Arcturus. is 
always lovely in low power; and who 
are we to cast aspersions on Gamma 
Leonis, tight and trim in a small 
glass, even at high power. But there 
are other places to go, other doubles 
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An asteroid leaves its tell-tale record 
on the photographic plate. This ob- 
ject, fairly bright, was caught during 
an exposure guided on the stars. 
Faint asteroids are often picked up by 
cameras guided on the supposed orbit 
of the asteroid itself, allowing the 
stars to trail and the faint light of 
the asteroid to build up on the plate. 
Harvard College Observatory photo- 
graph. 


to see. The elder Otto Struve and F. 
Struve, working at the Pulkova Ob- 
servatory in Russia many years ago. 
catalogued many thousands of faint- 
er doubles, both in their own lists and 
in the Pulkova Catalogue of doubles. 
Norton’s designates these on_ its 
charts using the capital Greek letter 
sigma, and this usually signals a 
productive detour to the alert ob- 
server when he encounters a Struve 
number along his route. Most of 
these doubles are within reach of a 


modest objective or mirror, and there 
is some additional excitement in 
knowing that you are treading where 
only a handful of amateurs have 
trespassed since the days of the earli- 
er Struves. Also, you will seldom if 
ever have charts which show most of 
the stars you will see with your tele- 
scope, so searching for these lesser 
doubles gives you practice in star- 
hopping—picking out the significant 
landmarks” among the stars that 
can lead you from the familiar to the 
new and unexplored. The skies of 
spring give you a better chance— 
star-hopping in the Milky Way is a 
project for the more experienced star- 
gazer, which you can quickly become 
with a little practice. 


Go on your way. Pick yourself a 
reason for starting out, then explore 
and examine along the way. always 
relating what you encounter to the 
star chart. Heedless and haphazard 
observing quickly becomes a drudge. 
We've personally staked out our 
claims on a dozen areas of the sky 
or more—selfish little grants of sky 
we have given ourselves for unen- 
cumbered_ sky-roving. We're not 
about to tell you where they are. 
either, and have you come in and 
“hunt them out.” Many of them were 
picked up in the days when our 
budget of time matched the purse of 
our enthusiasm—along the by-ways 
to a variable star field, or while 
checking the regions assigned to us 
in Auriga by the American Associa- 
tion of Variable Star Observer’s nova 
search program. (We have discovered 


one—not actually, although we did 
for a few hours, with witnesses, but 
a later check revealed that our “new 
star” was merely the product of a 
bad night for Argelander during his 
compilation of the great Bonner 
Durchmusterung charts; this disap- 
pointment was relayed to us by our 
father at 4:00 a.m., who received this 
intelligence from a group of ama- 
teurs in a car parked rather noisily 
in front of our home. The fact that 
fame and glory had nearly descended 
on his household failed to impress 
him.) 


There are many roads for you to 
follow. Delta Geminorum, near which 
Pluto was discovered three decades 
ago, is a good turn-off point. Delta 
itself is an interesting double of 
about 6” of arc separation; the com- 
panion is about 8th magnitude. To 
the west a few jumps of a low-power 
field can be spotted a number of 
wide optical doubles, plus two or 
three stars from the Struve list, all of 
them resolvable on a good night with 
medium powers. In the vicinity, and 
dominating the fainter stars, is a 
little asterism shaped much like the 
constellation Perseus. At one side 
of this, as you will spot on your 
chart, is an object bearing Herschel’s 
classification H IV, indicating that it 
is a bright planetary nebula. It is 
also listed in Dreyer’s New General 
Catalogue (NGC) as 2392, a desig- 
nation more common these days than 
the old, but more descriptive, Her- 
schel listing. 


























—$125 (FOB Northridge). 
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HAVE YOU REALLY SEEN THE MILKY WAY? 


You will . . . with this ANRA 4Y-inch Rich- 
Field Telescope! As you sweep the winter 
skies with this compact, wide-field instru- 
ment, you'll feel that you’ve seen the 
heavens for the first time. The 
Pleiades . . . the Auriga clusters 

. the Milky Way in Canis 
Major — these and countless 
sights can be yours nightly 
through the eyepiece of an 
ANRA Rich-Field Telescope. 
It's ready for use in a 
moment . . . just cradle 
it in your arms! 
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aluminized and overcoated; matching di- 
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* 30mm wide-field achromatic eyepiece, giv- 


ing 18 power. (Scope can be used at 125 
power if mounted). 


* Aliminum tube; adjustable mirror cell; 
smooth focuser. Telescope finished beau- 
tifully in blue, white and chrome. 
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NGC 2392 is about the size of 
Mars at its greatest opposition angu- 
lar diameter (25” of arc), but it is 
slightly off the round. Can you 
glimpse the faint star at the center? 
It is only of the 10th magnitude, but 
the wispy shell of gas in the planetary 
cuts down on background contrast. 
and the object itself causes some dis- 
tress, since it is one of the brighter 
planetaries at about 8th magnitude. 
This makes it a whole magnitude 
brighter than the Ring nebula in 
Lyra, which is difficult to accept. 
However. the Ring nebula (M 57) is 
sharply defined, and some three times 
larger than NGC 2392. Besides, it is 
difficult to estimate accurately the 
visual magnitude of extended objects 
such as these. 

So we recommend that you take to 
the open road and stake yourself out 
a claim to an acre or two of your 


own in space. It’s going fast these 
days. 


There’s another bit of uselessness 
that we highly recommend to you 
and your small telescope—the track- 
ing of minor planets. Most of them 
are faint, you can’t see a thing when 
you find one, and the professionals 
aren't the least hit interested to hear 
that you did. Fact is, they might be- 
come downright belligerent about it 
if you accidentally discovered a new 
one, because it would just add to 
their troubles in keeping up with the 
ones already classified and cata- 
logued. Of course, if it made a very 
near approach to the earth and al- 
lowed observations to be made which 
would improve our knowledge of 
solar system distances, they'd be all 
for it. but aside from this small 
chance there is no earthly use to 
asteroids, at least for the amateur. 
But the amateur astronomer is not 
one to worry about earthly things. 
and for just plain enjoyment—and 
some excellent training in using 
charts—minor planets can be a ma- 
jor attraction. 


We announced in the last issue that 
we would begin a feature on asteroids 
in this issue of THE Review or Pop- 
ULAR Astronomy. Unfortunately, the 
basic data arrived from the U.S.S.R. 
(a project assigned to its astronomers 
by the International Astronomical 
Union) too late for transcription and 
transmissal by the Minor Planet Cen- 
ter of the IAU at the Cincinnati Ob- 
servatory. Dr. Paul Herget kindly 
rushed copies to us and to Walter 
Houston, who has volunteered to pre- 
side over this useless department, but 
Mr. Houston had no time to prepare 
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the feature for this issue. We will 
list the brighter asteroids which come 
to opposition during March and April 
in this department for now, then turn 
things over to the capable W. S. H. 
in May and forevermore. The depart- 
ment will include techniques of ob- 
servation, comments on _ interesting 
asteroids, current ephemerides, and 
charts of the brighter objects. We 
also recommend the chapter on aster- 
oids in The Handbook of the Heav- 


ens, available at newsstands as a 


paperback in the Mentor series and 
as a hardback from McGraw-Hill. 
Packed with minor-planet informa- 
tion for the amateur. 

The ephemerides below gives the 
right ascension and declination 
(1961) for ten-day periods around 
opposition. Column at left gives 
month and day of each ten-day posi- 
tion. Above each ephemeris is given 
the asteroid number, its name, the 
date of opposition, and its approxi- 
mate magnitude at that time. Posi- 
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tions are for Oh Universal Time on 
the given date. (Incidentally, a good 
chart for following asteroids—al- 
though allowance for precession has 
to be made in using it, since it was 
designed for 1920 coordinates—is 
the Beyer-Graff Stern-Atlas. It can 
be obtained in this country from the 
Stechert-Hafner booksellers in New 
York City for about $15.00. The 
Skalnate Pleso atlas will also serve 
the purpose, although it does not 
show the faint stars of the Beyer- 
Graff charts. ) 


BRIGHT MINOR PLANETS 
March-April 1961 


Date RA Dec 
h ‘i é ’ 

62 Ausonia 2/20 11m] 
ee 10 32.3 +11 12 
2 #10 10 23.5 +11 42 
20 10 13.3 +12 16 
2 2 10 02.9 +12 48 
12 9 53.4 +13 13 
22 9 46.6 +13 26 

11 Parthenope 3/29 10m8 
3 2 12 51.3 + 0 44 
12 12 45.1 + 1 48 
22 12 37.2 + 2 57 
4 1 12 28.4 + 4 05 
11 12 19.8 + 5 04 
21 12 12.5 + 5 48 
129 Antigone 4/1 10m6 

> 12 12 55.1 +9 21 
22 12 49.1 +11 02 
4 1 12 42.0 +12 35 
11 12 34.7 +13 50 
21 12 28.3 +14 40 
‘= 12 23.7 +14 58 

17. Thetis 4/25 10m8 
4 1 14° (29.1 — 4 44 
11 14 22.8 — 3 44 
21 14 14.6 — 2 45 
5 ] 14 05.8 — 1 56 
11 13 57.6 — 1 24 
21 v3 St. : i 

405 Thia 5/9 11m0 

4 11 15 19.3 —32 13 
21 3 45.1 —31 18 
ae 15 08.5 —29 52 
11 15 00.8 —27 59 
21 14 «637 —25 5) 
31 14 48.7 —23 42 

10 Hygeia 5/15 10m0 
4. 21 15 44.5 —24 34 
5 1 15 38.0 —24 14 
11 15 30.3 —23 44 
21 1S 22.1 —23 06 
31 Ss 45 — 22 5 
6 10 15 7.5 —21 45 


Just off the tip of the handle of 
the Big Dipper, and in the general 
direction of Alpha Canes Venatici. 
is an interesting object, the Whirl- 
pool nebula, Messier 51. With an 
atlas you can work your way over 
from Eta Ursa Majoris (end star in 
the Dipper handle), and a 3-inch 
picks it up quickly if its user’s eyes 
are dark-adapted. Don’t use an un- 
covered flashlight—sheath it in red 
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(Left) A drawing by Lord Rosse of Messier 51 in Canes Venatici, from a plate in Mitchel’s “Planetary and 


Stellar Worlds.” Compare this to 200-inch photograph (right) of same object. 


is NGC 5195. (Mt. Wilson and Palomar Observatories ). 


cellophane if you are using charts. 
You'll never see anything, otherwise. 
A larger instrument shows an adjoin- 
ing spiral galaxy, NGC 5195, which 
seems to be a physical part of one of 
the spiral arms of the primary ob- 
ject, but we cannot be certain that 
this is not an optical association. 
As the photograph shows. we are see- 
ing this bright (7.4) external galaxy 
from a distance of nearly eight mil- 
lion light-years, so you can give a 
fairly exact figure to your friends 


with your telescope. The writer has 
seen this object give a hint of its 
spiral structure in a large (16-inch) 
refractor, and a medium-sized instru- 
ment will show NGC 5195, its neigh- 
bor, as a bright knot near the edge 
of the oval. 


Now, let’s get the winter aches out 
of our instruments and take them out 
into the spring skies for a stroll. 
And don’t bother to stay on the 
straight and narrow. The first one to 
Mizar and Alcor is a sissy! 


D.D.Z. 


Neighboring galaxy at left 
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An intruder flashes across the summer Milky Way in Cygnus, stealing the 
show from the delicate traceries of the Network nebula. This meteor path 
shows several peaks of brightness, as indicated by its varying width. 


METEOR FRAGMENTS 


Merce OFFERS nothing in the way 
of major meteor showers—just 
a few minor ones with very low rates. 
Nevertheless, the serious observer 
will do his best to get in a few nights 
of observing to increase the statistics 
in these fallow periods. The weather 
is usually not amiable in mid-north 
and higher latitudes, so any oppor- 
tunity seized upon at this time will 
prove all the more valuable. 


April nights are not as formidable, 
and there is one fairly good shower, 
the Lyrids, which is classified as 
major. There will not be too much 
moonlight this year, as the moon 
will be at first quarter, setting at 
midnight on the 20th-21st and be- 
fore 1:00 am. on the following 
night. The maximum of the Lyrids 
is due at 10 p.m. CST on the 2lst. 
according to P. M. Millman in the 
RASC Handbook. (This may vary 
by several hours, as is usual with 
meteor showers.) The radiant is 
given here as R.A. 18" 16", Dec. 34° 
N., which is just at the border be- 
tween Lyra and Hercules. This radi- 
ant, or area from which these meteors 
appear to come, is about 6° south- 
west of Vega. 


It is interesting to note that vari- 
ous Lyrid shower radiants have been 
found over the years by a number 
of investigators. Lovell, in Meteor 
Astronomy, gives tables in which the 


locations range from 18" to 18" 46™ 


Yerkes Observatory Photograph 


By Epwin E. Friron 


in R.A. and from 30° to 45° in 
declination. It is quite clear that we 
have here a shower with multiple 
radiants, some of which are in Lyra 
and some in Hercules. The Lyrids 
are swift and often leave streaks. The 
rate of all meteors on this shower 
date is usually about 15 per hour at 
maximum. However, in the past. 
there have been occasional records 
of high rates, such as 167 in 15 
minutes in 1803 and 96 per hour in 
1922. These unaccountable varia- 
tions, and the fact that there is a 
multiplicity of radiants, make it 
quite important to observe this show- 
er further. According to J. P. M. 
Prentice, reporting to the British 
Astronomical Association, the rich 
portion of the stream is quite nar- 
row, giving a sharp, well-defined 
maximum. 


Lyra will be in the northeast sky 
during the evening hours, and will 
be nearly overhead at 4 p.m.. in mid- 
dle northern latitudes; therefore the 
best rates will probably be seen after 
midnight on April 21-22. Please send 
your counts and observations to me 
at 508 Marshall Ave., Webster Groves 
19, Mo., or to this magazine. They 
will be sent to the proper regional 
director for processing and forward- 
ing to the American Meteor Society. 
Proper form for reporting meteor 
counts was given on p. 13 of the 
July-August 1960 issue of the 
MonTHLY Eveninc Sky Map. 
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EARTH SATELLITE STATUS REPORT 


\ (This official listing by the National Space Surveillance Control Center of the Air Research and Development Com- 
mand does not include any U.S. or U.S.S.R. satellite or probes launched after Dec. 6, 1960.) 


SATELLITES IN ORBIT 








Source Launch Period Apogee Perigee 
(minutes) Statute Miles 

1958 ALPHA Explorer I US 1 Feb. 58 107.2 1155 217 
1958 BETA I Rocket Body US 17 Mar. 58 138.3 2687 406 
1958 BETA II Vanguard | US 17 Mar. 58 133.8 2447 408 
1959 ALPHA I Vanguard II US 17 Feb. 59 125.4 2049 348 
1959 ALPHA II Rocket Body US 17 Feb. 59 129.6 2279 344 
1959 DELTA Explorer VI US 7 Aug. 59 (position uncertain) 
1959 EPSILON II Capsule US 13 Aug. 59 94.2 470 123 
1959 ETA Vanguard III US 18 Sep 59 129.8 2313 320 
1959 IOTA I Explorer VII US 13 Oct 59 101.1 671 344 
1959 IOTA II Rocket Body US 13 Oct 59 101.0 662 343 
1960 BETA I Rocket Body US 1 Apr 60 99.1 165 429 
1960 BETA II Tiros I US 1 Apr 60 99.1 167 429 
1960 GAMMA I Rocket Body US 13 Apr 60 93.2 363 179 
1960 GAMMA II Transit IB US 13 Apr 60 95.2 126 23 
1960 EPSILON I Sputnik IV USSR 15 May 60 93.4 372 175 
1960 EPSILON III Metal Object USSR 15 May 60 93.8 397 172 
1960 EPSILON IV Metal Object USSR 15 May 60 93.4 371 176 
1960 ZETA I Midas II US 24 May 60 94.3 315 300 
1960 ETA TI Transit I US 22 June 60 101.6 650 389 
1960 ETA II Greb US 22 June 60 101.6 657 381 
1960 ETA III Rocket Body Us 22 June 60 101.3 638 383 
1960 IOTA I Echo I US 12 Aug 60 117.5 1324 628 
1960 IOTA II Rocket Body Us 12 Aug 60 118.0 1031 950 
1960 IOTA III Metal Object US 12 Aug 60 118.2 1050 941 
1960 IOTA IV Metal Object US 12 Aug 60 118.2 1044 950 
1960 IOTA V Metal Object US 12 Aug 60 118.3 1060 940 
1960 NU I Courier IB US 4 Oct 60 106.8 767 586 
1960 NU II Rocket Body US 4 Oct 60 106.4 736 591 
1960 XII Explorer VIII US 3 Nov 60 112.6 1420 259 
1960 XIII Rocket Body US 3 Nov 60 112.6 1419 259 
19609 OMICRON Discoverer XVII US 12 Nov 60 94.2 478 114 
1960 PII Tiros II US 23 Nov. 60 98.1 159 378 
1960 PIII Rocket Body US 23 Nov. 60 98.1 156 378 
LUNAR AND SPACE PROBES Source Launch Status 
PIONEER IV US 3-Mar. 59 Orbiting Sun 
LUNIK J (Mechta) USSR 2 Jan. 59 Orbiting Sun 
LUNK ITI USSR 12 Sep. 59 Hit Moon—13 Sep. 56 
PIONEER V (60 Alpha) US 11 Mar. 60 Orbiting Sun 
DECAYED SATELLITES Source Launch Down 
1957 ALPHA I Rocket Body USSR 4 Oct. 57 ] Dec. 57 
1957 ALPHA II Sputnik I USSR 4 Oct. 57 Early Jan. 58 
1957 BETA Sputnik II USSR 3 Nov. OY f 14 Apr. 58 
1958 GAMMA Explorer III US 26 Mar. 58 28 Jun. 58 
1958 DELTA I Rocket Body USSR 15 May 58 3 Dec. 58 
1958 DELTA II Sputnik IIT USSR 15 May 58 6 Apr. 60 
1958 EPSILON Explorer IV US 26 Jul. 58 23 Oct. 59 
1958 ZETA Atlas US 18 Dec. 58 21 Jan. 59 
1959 BETA Discoverer I US 28 Feb. 59 Early Mar. 59 
1959 GAMMA Discoverer II US 13 Apr. 59 26 Apr. 59 
1959 EPSILON I Discoverer V US 13 Aug. 59 28 Sep. 59 
1959 ZETA Discoverer VI US 19 Aug. 59 20 Oct. 59 
1959 THETA Lunik III USSR 4 Oct. 59 About 20 Apr. 60 
1959 KAPPA Discoverer VIT US 7 Nov. 59 26 Nov. 59 
1959 LAMBDA Discoverer VIII US 20 Nov. 59 8 Mar. 60 
1960 DELTA Discoverer XI US 15 Ap. 60 26 Apr. 60 
1960 EPSILON II Rocket Body USSR 15 May 60 17 Jul. 60 
1960 LAMBDA I Sputnik V USSR 19 Aug. 60 20 Aug. 60 
1960 KAPPA Discoverer XIV US 18 Aug. 60 15 Sep. 60 
1960 LAMBDA II Rocket Body USSR 19 Aug. 60 23 Sep. 60 
1960 EPSILON VII Metal Object USSR 15 May 60 24 Sep. 60 
1960 EPSILON V Metal Object USSR 15 May 60 Sep.-Oct. 60 
1960 EPSILON VI Metal Object USSR 15 May 60 Sep.-Oct. 60 
1960 EPSILON VIII Metal Object USSR 15 May 60 Sep.-Oct. 60 
1960 EPSILON IX Metal Object USSR 15 May 60 Sep.-Oct. 60 
1960 MU Discoverer XV US 13 Sep. 60 17 Oct. 60 
1960 GAMMA III Metal Object US 13 Apr. 60 Early July 60 
1960 THETA Discoverer XIII US 10 Aug. 60 14 Nov. 60 
1960 RHOI Sputnik VI USSR 1 Dec. 60 2 Dec. 60 

\ 1960 RHO II Rocket Body US 1 Dec. 60 2 Dec. 60 

1960 ZETA II Metal Object US 24 May’ 60 5 Dec. 60 
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EQUATORIAL 
SKY MAP 


The charts on these pages show the star field from the 
equator to 50° south and 50° north. Right ascension is measured 
from west to east in hours; each notch at the top and bottom of 
the charts represents 10m of right ascension. Declination is mea- 
sured to the north and south of the equator in degrees plus or 
minus; each notch at the right and left of the chart represents 
3° of declination. Longitude along ecliptic is measured in 10° 
segments. 





MARCH AND APRIL AMONG THE PLANETS 


Sun: The sun begins March in Aquarius, but soon 
passes into Pisces. In the middle of April the sun enters 
Aries. Of course, a reincarnated astrologer would have 
a difficult time accounting for this, for he would know 
very well that spring begins on March 20th or 2\st 
(March 20th this year), when the sun enters “the house 
of Aries.” Not understanding precession—the gyroscopic 
effect of the earth’s polar rotation which causes the 
solstices and the equinoxes to move to the westward— 
he would be hard put to explain why spring, in his mind 
signalled by the sun’s arrival at Aries, was a little late 
this year. Actually, the astrological “house of Aries” has 
moved next door into the constellation of Pisces. As for 
explaining off the late spring, our ancient astrologer 
wouldn’t have such a hard time explaining that to any 
Midwesterner or Easterner this year. 


THE Moon: In March full moon is on the 2nd; last 
quarter on the 9th; new moon on th 16th; first quarter 
on the 23rd. In April, we will enjoy what should really 
be called the “lovers’ moon”—two full moons in one 
month, a rather rare occurrence (see “Astro-Topics.” 
p. 8). The first full moon is on the Ist: last quarter on 
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the 8th; new moon on the 15th; first quarter on the 
23rd; and our second full moon on the 30th. 


Mercury: On the 20th of March Mercury reaches its 
greatest elongation west of the sun, but it is not especial- 
ly favorable since it is some 15° south of the ecliptic. 
It may be seen for several days around this time in the 
east before sunrise. In April Mercury is too close to the 
sun to be of any interest. 


Venus: Venus is dominant in the southwestern sky 
during March, shining on the 5th at its greatest brilliancy 
of this eastern elongation, -4.3. By April it has moved 
closer to the sun, and reaches inferior conjunction on 
April 10th. It is about one minute of arc in diameter 
around this time, and displaying a graceful and delicate 
crescent in low power. It is interesting to see how near 
to inferior conjunction the planet can be observed. Some 
observers have followed it until the day before conjunc- 
tion, then picking it up again a day or so later. 


Mars: Mars is still in Gemini, but not the object it 
was a month or two ago. It begins March at 0.3, but 
fades to 1.3 by the end of April. Its angular size also 
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and Venus are shown for first, middle and end of months; Mars M siknen Last Q. M ¥ 
| for middle of month; other planets for mean positions during the wai eprune * as - MOON ‘ 
two-month period. Sun is shown for first of each month. Jupiter 24% Pluto P = Sun S 
shrinks from 9 seconds of are to 6 seconds, and it is among the stars is an enjoyable and instructive pastime. 
no longer of interest in a small telescope. . ’ - 
. JUPITER: Jupiter moves from Sagittarius into Capri- | PATH OF -URANUS a 
cornus in March, but is still too low in the morning sky 
to be of observational interest until April. The times of ; ‘ 
=] . : oa: Rs 4 \4 
phenomena of Jupiter’s satellites and positions of the ei . 
satellites are being resumed for April in the observing 
: section of this issue. Its equatorial diameter grows from 
34 seconds of arc on March Ist to nearly 40 seconds at we 43 
| the end of April, when its brightness will be nearly 
—2.0. Why not start observing it now and follow this sx es tose ales Ss “hoe 





fascinating and everchanging giant through an entire 
apparition—you will be surprised at the detail you will 
begin to see after a few weeks, and you should be able 
to identify its moons by their size, brightness and night- 
to-night positions. Although the planet will be low in 
this apparition, it will be higher than its 1960 position 
in Sagittarius. 

SaTuRN: Saturn is also in Capricornus and just west 
of Jupiter during March and April. Its magnitude is 
about 0.8 and it presents a disk of some 30 seconds of arc. 

Uranus: In March and April Uranus is high above in 
Leo in the early evening, making it an interesting object 
in binoculars and small telescopes. While it will not show 
a disk of any considerable size, spotting and following it 


We have included a chart of its positions during the year, 
which was taken from the 1961 Handbook of the Royal 
Astronomical Society of Canada. Opposition was reached 
in February, and the planet will be moving westward 
(retrograding) among the stars until the end of April. 
when it resumes its eastward motion once more. It 
should be an object of about 5.9 magnitude during 
this period. 

NepTUNE: Neptune is in Libra, and reaches opposition 
at the end of April, at which time it will have a magni- 
tude of 7.7. 


P.uto: Pluto is in Leo at RA 10h 54m, Dec. + 21° 
11’. Fifteenth magnitude, so don’t wait up for it. 
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Heliocentric Planet Charts for March-April 
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Presented here are two new charts 
intended to show the heliocentric and 
geocentric movements and _ positions 
of the naked-eye planets. The upper 
indicates the orbits of the “terrestri- 
al” planets—Mercury, Venus, earth 
and Mars—and the lower chart shows 
the orbits of Jupiter and Saturn, with 
those of Mars and earth for refer- 
ence. The orbital positions of the in- 
ner planets are shown for the Ist and 
15th of each month, from March Ist 
through May Ist, 1961. The positions 
of Jupiter and Saturn are shown only 
for March Ist and May Ist, as their 
motions are relatively slow. The po- 
sitions of earth and Mars on April 
Ist have been added. Orbits are to 
scale. 


Scales of distance in astronomical 
units (mean distance from earth to 
sun: 92,900,000 miles) and millions 
of miles are included for each chart. 
and can be used to measure approx- 
imate distances between any pair of 
planets, or planets and the sun. The 
nodes are indicated so that one may 
determine upon which side of the 
ecliptic, north or south, a planet will 
be found. Moving eastward, a planet, 
having crossed the ascending node 
(8), will be north of the ecliptic, 
until it reaches the descending node 
(23), when it crosses to the south 
until it passes the ascending node 
again. Positions of perihelion (P) 
and aphelion (A)—closest and farth- 
est distance from the sun—are indi- 
cated by the appropriate letter and 
a long tick. 

Progress of the planetary rhythms 
can be followed with considerable 
exactitude from month to month. 
Their configurations — conjunctions, 
oppositions, elongations, passages of 
perihelia, for example — should be 
easily noted. The interested reader 
will discover much other useful in- 
formation that can be gleaned from 
study of this regular new feature. 


HELIOCENTRIC AND GEOCENTRIC 
LONGITUDES 

The heliocentric longitude (i.e., as 
seen from sun) of a planet at any 
time can be read from the charts by 
drawing a straight line from the cen- 
ter of the sun through the planet and 
—oe the outer scale of longi- 
tude at the required point. Dates be- 
tween those indicated for any planet 
can be interpolated, or estimated. 

The geocentric longitude (as seen 
from earth) will be found by draw- 
ing a straight line from the earth to 














the planet which will be. in the case 
of our example for Venus on March 
lst, as shown by the dotted line on 
the upper chart. Another line from 
the earth through the center of the 
sun will indicate on the outer scale 
the sun’s geocentric longitude—the 
position at which we see Venus from 
earth. This line will form the angle A 
with the earth at the vertex. A third 
line drawn from the sun _ parallel 
to the first line (earth to Venus). 
with angle B equal to angle A, will 
intersect the outer longitude scale at 
the required geocentric longitude. | 
Care should be taken to see that the 

orbital positions of both the earth 

and the planet are correct for the date 

selected. 





In the case cited, Venus is in helio- | 
centric longitude 13414°; the earth | 
at 160°. The geocentric longitude 
of Venus becomes 2414°. while that 
of the sun is 340°. Checking the dis- 
tance from earth to Venus on the 
proper scales we find it to be about 
44.000,000 miles, or 0.47 astronomi- 
cal units (0.47 x 92,900.000 miles). 





SKY WATCHER’S DIARY 


MARCH 
Hour 
Date (EST) Event 
1 9 Regulus 1° of moon. 


2 9 Full moon 

Venus greatest brilliancy 
Mercury stationary 
Neptune 3° S. of moon 
Last quarter 


12 Saturn 3° S. of moon 

12 Jupiter 3° S. of moon 

14 Moon at perigee 

14 Mercury 0°.9 S. of moon 
16 New moon 


Vesta in conjunction with 
sun 


18 14 Venus 12° N. of moon 

19 13 Venus stationary 

20 15 Mercury greatest elong. 
W. (28°) 

20 16 Vernal equinox 

21 23 Aldebaran 0°.2 S. of moon 

23 22 First quarter 

24 8 Ceres in conjunction with 
sun 

24 13 Mars 7° N. of moon 

26 10 Moon at apogee 

28 2 Uranus 2° N. of moon 

28 16 Regulus 1° N. of moon 


APRIL 
Hour 

Date (EST) Event 

] 01 Full moon 

2 Neptune 3° S. of moon 

8 05 Last quarter 

9 01 Saturn 3° S. of moon 

9 09 Jupiter 3° S. of moon 
10 19 Venus in inferior conjunction 
1] 03 Moon at perigee 
13 16 Mercury 0°.3 N. of moon 
15 01 New moon 

17 20 Mercury 9° S. of Venus 
18 08 Aldebaran 0°.4 S. of moon 
22 00 Mars 5° N. of moon 

22 17 First quarter 

22 22 Mars 5° S. of Pollux 

23 05 Moon at apogee 
24 09 Uranus 2° N. of moon 
25 00 Regulus 1° N. of moon 

29 08 Uranus stationary 

29 12 Venus stationary 

30 (Daylight saving time begins) 
30 08 Neptune at opposition 

30 12 Neptune 3° S. of moon 

30 14 Full moon 
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See the Stars, Moon, Planets Close Up! 
3” ASTRONOMICAL 
REFLECTING TELESCOPE 
(Famous Mt. Palomar Type) 

60 to 180 Power 
An Unusual BUY! 
Assembled—Ready to use! 
You'll see the Rings of 
Saturn, the fascinating 
planet Mars, huge craters 
on the Moon, Star Clus- 
ters. Moons of Jupiter in 
detail. Galaxies! Equato- 
rial mount with lock on 
Aluminized and overcoated 3” diameter 
Telescope comes equipped 





both axes. 
high-speed £/10 mirror. 
with a 60X eyepiece and a mounted Barlow Lens, 
giving you 60 to 180 power. An Optical Finder Tele- 


scope always so essential, is also included. Sturdy, 
hardwood, portable tripod. FREE with Scope: Valuable 
Star Chart plus 272 page “Handbook of Heav- 
ens” plus “How to Use Your Telescope” Book. 


Stock No. 85,050-EP .. $29.95 Postpaid 


ASTRO COMPASS AND STAR FINDER 
Gov't Cost $75—Price $14.95 ppd. 


Determines position of stars quickly. 
Shows various celestial coordinates. An 
extremely useful star finder which can 
be rotated through 60° angles along 
calibrated degree scale. Has single eye 
lens with viewing stop, two spirit lev- 
els for aligning. tangent screw with 
scaie for five precision readings, azi- 
muth scale graduated in two-degree in- 
tervals, adjustable tilting azimuth scale 
for angle reference of stars on distant objects. War 
Surplus. Gov't cost $75. Instructions, carrying case 
included. 


Stock No. 70,200-EP .....Only $14.95 Postpaid 


EDMUND SCIENTIFIC CO. 





AMAZING OPTICAL BUYS 


‘and OTHER SCIENTIFIC BARGAINS 





eee 


Save Money! Special Sale 


OPTICAL PERISCOPES 


We made a !ucky buy so here is another famous Edmund 
war-surplus bargain. It is a $500.00 tank periscope with 
over $200.00 worth of optics in it for only $18.00 post- 
paid. At one spot, you will look through and see up and out 
of the prisms at unit power; or you can lcok through the 
built-in telescope system and see a wide-angle view at 6x 
Simply remove the top prism and you have an 119.3 6- 
power satellite telescope. Brand new in original packages. 
Over-all size is 14” 2%” deep. 


long by 7” wide by 2% 
... $18.00 Postpaid 











6X FINDER TELESCOPE 
Has crosshairs for exact 
locating. Ycu focus by 
sliding objective mount 
in and out. Base fits 
any diameter tube — an 
important advantage. 
Has 3 centering screws for aligning with main 
telescope. 20-mm. diam. objective. Weighs 
less than % pound. 


Stock No. 50,121-EP $8.00 Postpaid 





MOUNTED BARLOW LENS 

Double and _ triple 
your _. Telescope’s 
F power with a Barlow 
Lens. Ours is mounted 
in chrome-plated brass 
spacers—just slide this 
lens into your 14%” ID. 
eyepiece holder, and use your regular eyepiece 
in it. Fully guaranteed to please you. 


Stock No. 30,200-EP ....... $8.00 Postpaid 





variable 


tubing with 
mounted negative 





ORDER BY STOCK NO.—SEND CHECK OR 
M.O. — MONEY-BACK GUARANTEE 









BARRINGTON, NEW JERSEY 


Stock No. 70,227-EP 

STANDARD 114” EYEPIECE HOLDER 
Here is an economical plastic slide- om 
focus eyepiece holder for 144” O.D. 
eyepieces. Unit 
chrome-plated tube 
eyepiece fits for 
holder illustration is 
is not included. 


Stock No. 60,067-EP $2.50 ppd. 


includes 3”-long 


into which your 
focusing. Diagonal 


in extra and 
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WRITE FREE CATALOG “EP” 


144 Pages! Over 1000 Bargains! 


Fantastic variety — never before 
have so many lenses, prisms, 
optical instruments, and compo- 
nents been offered from one 
source. Positively the greatest 
assembly of bargains in all 
America. Imported! War Sur- 
plus! Hundreds of other hard- 
to-get optical items. Many sci- 
ence and math learning and 
teaching aids. 


Write for Free Catalog “EP.” 









































LUNAR OCCULTATION PREDICTIONS — March-April 1961 
Station & Location | | +: , aE 
mitre we ao Siiiiisiialann aid | ie. | a Age of | reg (EST) ; a — 
West North (1961) Catalog Number | Moon ms a =. Angle 
A (Massachusetts) | 
72°.5 42°.5| Mar. 8 Gamma Librae 2223 | 4.0 | D oe 00 46.6 =02 =09 | 153° 
R 5 13. .87 A138. 20 248 
Mar. 21 Theta! Tauri 669 | 4.0 | D | 5 20 18.7 98) — 16 104° 
Theta 2 Tauri 671 3.6 D 5 20 28.4 0:5: — 310 129 
264 B Tauri 677 | 48 D 5 21 25.3 —0.6 —0.4 60 
B (Montreal) } 
73°.6 45°.5| Mar. 8 Gamma Librae 2223 4.0 D 21 00 44.6 —0.3 —03 144 
R O01 42.3 —-1.5 +1. 256° 
Mar. 21 Theta! Tauri 669 =... | D 5 20 12.7 —08 —1.5 95° 
Theta? Tauri 671 bes | D 5 20 196 | —07 —25 118° 
264 B Tauri 677 baa D 5 21 23.7 —0.7 —02 | 51° 
C (Wash., D. C.) 
77°) 9 Mar. 21 Theta Tauri 669 4.0 D 5 20 22.7 —08 —2.5 | 120° 
264 Tauri 677 | 48 D 5 21 24.7 —06 —08 | 75 
D (Toronto) | 
79°.4 43°.7 Mar. Gamma Librae 2223 4.0 R 21 12 09.5 —16 4+2.5 | 241° 
Mar. 21 Theta! Tauri 669 4.0 D 5 20 10.3 —10 —18 | 104° 
Theta? Tauri 671 gy D | 5 20 20.5 iS ~~) } 128° 
| 264 B Tauri 677 — | ee ae 5 | 21 201 | —08 —04 | 61° 
F (IIinois) | 
91°.0 40°.0| Mar. 21 | Theta! Tauri 669 4.0 D 5 | 200 85 | —16 —27 | 121° 
| 264 B Tauri 677 C28 D | 5 21 116 | —1.1 —08 | 79° 
Apr. | 43 Sagittarii 2814 | 5.0 R a 03 432 | —04 —06 | 323° 
Mar. 21. | 264 B Tauri 677 | 48 D | 5 21 156 | —1.3 —2.1 | 114° 
G (Texas) } | | | | 
98°.0 31°.0| Mar. 22 Aldebaran 672 Wee | D 00 100 | —03 —0.0 | 58° 
Apr. 8 43 Sagittarii 2814 5.0 R 23 03 388 | —07 +04 | 288° 
H (Denver) | | 
105°.0 39°.7| Mar. 9 24 Scorpii 2399 | 5.0 R 22 7 44°) ~—2.1 +0.1 | 271 
Mar. 21 264 B Tauri 677 4.8 D 5 20 522 | —17 —08 | 85 
Mar. 22 Alde'zaran 692 | ae D | 5 00 10.1 | —O8 +1.1 | 31 
| R 5 00 432 | +06 —3.2 | 323° 
1 (N. Mex.-Ariz.) | | | 
109°.0 34°.0| Mar. 9 24 Scorpii 2399 5.0 | R eee | 07 02.5 | —26 +08 | 255° 
| Mar. 21 264 B Tauri 677 5.0 D | 5 20 51.2 | —20 —16 105° 
| Mar. 22 Aldebaran 692 ‘3 D = | 00° 050 | —906 —0.1) 59° 
| R 5 | 00 58.4 +03 —1.8 296° 
J (Edmonton, Alta.) | 
113°.1 53°.5| Mar. 9 24 Scorpii 2399 5.0 R 22 | 07 02.5 —1.3 +02 289° 
K (California) | 
120°.0 36°.0} Mar. 9 264 B Tauri 677 5.0 R 22 06 38.0 —2.3 +1.7 246° 
| Mar. 21 Aldebaran 692 1.1 D 22 23 56.0 —10 —06.1 61° 
Mar. 22 1 R 22 00 55.7 —0.1 —19 293° 
| Apr. 4 | Gamma Librae 2223 4.0 D 19 08 01.4 —18 —0.46 81° 
L (Oregon) 
121°.0 42°.5| Mar. 9 | 24 Scorpii 2399 5.0 R 22 | 06 44.4 —18 +1.0 263° 
| Mar. 21. | Aldebaran 692 #7 D 5 23 «57.1 — 12 4-450 36° 
| Mar. 22 | 1.1 R 22 00 39.8 0.0 —3.2 | 316° 
| Apr. 4 | Gamma Librae 2223 4.0 D | 9 | o7 566 | —17 —03 67° 
M (Vancouver, B.C.)| | 
123°.1 49°.5| Mar. 9 | 24 Scorpii 2399 5.0 D | 22 | 06 47.4 | —13 +08 275° 
| Apr. 4 | Gamma Librae 2223 | 4.0 D a9 07 517 | —16 00 53° 











HOW TO USE THESE OCCULTATION PREDICTIONS 


Predictions are made by H. M. Nautical Almanac Office 
for 12 stations in the United States and Canada. Some of these 
stations actually lie within certain large cities, but others are 
merely selected for geographical location and do not coincide 
with specific cities. Unless you live within a few miles of the 
points designated by longitude and latitude coordinates of one 
of these standard stations, corrections must be made to the times 
given in the above lists. 

First, the longitude and latitude of the nearest standard 
station must be subtracted from your own longitude and latitude. 
If you are north of the standard-station latitude or north of the 
standard-station longitude, the sum will carry a minus sign. 
The difference in longitude is then multiplied by the longitude 
correction figure given in the tables for your standard station; 
likewise for the latitude correction. These two quantities are 
then added, being careful throughout to take into account the 
plus and minus signs. The sum of these two numbers will be 
your corrected factor for that occultation, and is subtracted or 
added, as the signs demand, from the listed time of occultation. 
These times are only a guide, however, and you should be pre- 
pared to begin observations a few minutes in advance of the 
predicted time. 


Page 26 


Occulted stars are designated in most cases by constellation 
and appropriate Greek letter designation or Flamsteed number. 
In some cases the Bonner Durchmusterung catalog number 
(e.g., 57° 485) is used for fainter stars. Only stars brighter than 
5.0 are published in this selected list. Complete predictions of 
all observable occultations are published in advance for each 
year in the December issue of Sky AND TELESCOPE magazine. 

The column under “Phenomenon” shows whether the occul- 
tation is a disappearance (D), a reappearance (R), or a grazing 
occultation (G), which may or may not occur for a particular 
station. Age of the moon is given in days from new moon, and 
the position angle on the limb of the moon is given in degrees. 
Position angle is measured eastward from north; orientation can 
be determined by letting the moon drift through the field of view 
to establish the east-west axis. Be certain to allow for inversion 
by the telescope: in a normal situation, looking generally south- 
ward from the zenith, north (0°) will be toward the bottom of 
the field; south (180°) at the top; east (90°) at the right; and 
west (270°) at the left. 

Observations should be sent, as soon after the end of the year 
as possible, to H. M. Nautical Almanac Office, Royal Greenwich 
Observatory, Herstmonceux Castle, Hailsham, Sussex, England. 
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BOOK REVIEW 











AEROSPACE DICTIONARY 


(Frank Gaynor. 260 pp. New York: 
Philosophical Library, Inc.. 1960. 
$6.00. ) 

By Rosert E. Cox 


b ypsmcumersi in the field of space 
exploration and travel has not 
only grown in proportion with the 
payloads lifted into orbit; space 
technicians have actually developed 
a language of their own that is noth- 
ing but a tower of Babel to the un- 
initiated. To assist the amateur 
astronomer and layman to _ better 
understand the jargon, Frank Gay- 
nor, author of the Philosophical Li- 
brary’s Concise Dictionary of Sci- 
ence, has prepared this special vol- 
ume devoted exclusively to space 
terms and the astronomical defini- 
tions associated with them. 


The Aerospace Dictionary covers 
the field of rockets and missiles with 
a good cross-index of abbreviations 
and code names. For instance, around 
aircraft and jet personnel one might 
hear the term Gam 72 missile, and a 
check in this dictionary shows it to 
be the Quail, an air-to-surface decoy 
missile. 


The book seems to be free of ser- 
ious errors in its facts, indicating 
that a careful check was made before 
publication. However. one mistake 
will come to the attention of all read- 
ers, as it involves the listing of the 
Vanguard rocket series. On page 249, 
under Vanguard II, the second and 
third lines are transposed, but such 
an obvious slip should be readily evi- 
dent to any casual reader. 


A special introduction by Dr. 
Wernher Von Braun explains in sim- 
ple yet concise language the reasons 
why man is trying and must go into 
space. It is a most interesting and 
illuminating discussion for the lay- 
man who might not yet understand 
the spaceman’s deeper motives. 


This book will have a limited ap- 
peal to the amateur astronomer due 
to its cost (in relation to its soon ob- 
solescent contents) and only occa- 
sional use, but for a club or space- 
travel enthusiast it should be a val- 
uable volume for members to refer to 
after a lecture on space technology. 

















PUBLICATIONS OF THE 
CELESTIAL MAP PUBLISHING CO. 


When Sky Map Publications, Inc., purchased the rights to the old 
MonTHiy Eventnc Sky Map we also obtained an inventory of astro- 
nomical items and publications published by the former owners, the 
Celestial Map Publishing Co. These items have enjoyed a steady sale 
for many years and are brought to your attention at this time. 


@ THE NORTH STAR FINDER. This is basically a simplified planis- 
phere illustrating the positions of the cireumpolar constellations 
for any time of year and night. An excellent instructional tool 
for young people learning astronomy, it can also be used for 
telling time by the stars when the date is known. Constructed 
of heavy cardboard. Base 6 x 8 inches, rotating star disk 
4 inches. 

Price .60c each 


$5.00 per dozen 


@ ASTRONOMICAL GLOSSARY. A handy (4 x 6 in.) paperback 
collection of 1,000 astronomical terms, clearly defined for the 
layman. Also includes appendix containing data on earth, moon, 
planets, asteroids, time conversion, signs of zodiac, etc. 


Price ..$1.00 each 


@ ROMANCE OF THE ASTRONOMERS. A collection of astronomical 
poetry, collected over the years by Mrs. Leon Barritt. (Only sev- 
eral dozen copies remaining in stock.) 


Price ._. _.....450¢ each 


@ BARRITT’S CELESTIAL GLOBE PROJECTION CHART. A large sky 
map (14 x 22 inches) in the form of a celestial globe projection. 
This type of projection is one of the truest representations of 
the heavens which can be made. Includes 18 planet disks and 
four sun disks, enabling user to plot the planetary and solar 
positions along the ecliptic. Covers entire heavens. 

(Mailed in tube) 


Price .50c each; $1.00 for three 


@ PLANET TABLES. These tables show the positions of the sun, 
moon and planets through 1966. They are designed to be used 
with the Barritt-Serviss Star and Planet Finder, but can be used 
independently in conjunction with star atlases or the Celestial 
Globe Projection charts described above. Instructions for use 
of these tables are included. 


Price . $1.00 


@ BACK ISSUES OF MONTHLY EVENING SKY MAP. We have sev- 
eral dozen sets of the old Monthly Evening Sky Map for the 
years 1940-1960. Many new readers have expressed an in- 
terest in having copies for their files. Unfortunately, we have 
no copies available for sale from the years 1909-1939. 


PRICE $3.00 per volume (plus postage) 


All items sent postpaid—10% discount on purchases 
of three or more of any item (other than back issues). 


CELESTIAL MAP PUBLISHING CO. 


Send cash, check or money order to: 


SKY MAP PUBLICATIONS, INC. 
Post Office Box 231 
St. Louis 5, Missouri 
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COMET REPORT 











COMETS CANDY anpD ENCKE 


i en LAST COMET to be discovered 
in 1960 was found by M. P. 
Candy, director of British Astronom- 
ical Association’s comet section. Mr. 
Candy was testing an eyepiece on a 
5-inch comet-seeker on the night of 
December 26th when he sighted an 
8th magnitude object moving rapidly 
southeastward in the constellation of 
Cepheus. Closest approach to the 
sun of this object was reached on 
February %th—98'% million miles. 
However, its motion carried it away 
from the earth as it neared the sun, 
so it slowly faded in brightness. 


Its appearance could be described 
as very ordinary, as faint comets go 
(see sketch). The coma was roughly 
5’ of arc in diameter, centrally con- 
densed and spherical in shape with 
an ill-defined edge. Visual observa- 
tions in January failed to reveal any 
tail, although it showed a tail of 
about 20’ of arc in photo. By March 
this object will have moved into the 
evening twilight, a difficult object at 
nearly 10th magnitude. The ephem- 
eris, as continued from the January- 
February issue is: Jan. 26, 23" 
23.2", + 19° 40’; Feb. 5, 23% 
30.8", + 12° 52’; Feb. 15, 23" 
36.4", + 8° 07’; Feb. 25, 2" 41.0", 
+ 4° 30’. 

Comet Candy moved through a 
rich region of the Milky Way and 
once again, as has been noted for 
comets in the past, stars in its direct 
path seemed to be unobscured by its 
passage over them. This shows very 
definitely the extreme thinness of the 
comet’s body. Thus it is that. while 
comets are the largest bodies in the 
solar system, in space occupied, their 


These photos (Comet Candy, left, enlarged 5.3x, and Comet Encke, right, 
enlarged 3x) were both made on Jan. 17-18, 1961, by Alan McClure of the 
Los Angeles Astronomical Society using 15-minute exposures on blue- 
sensitive plates with a 7-inch aperture f/7 Fecker triplet lens. Candy’s 
tail measured about one-third a degree, while Encke’s stretched from more 
than 2°. McClure remarked that the latter’s tail was quite faint; also that 
tail showed decided break scarcely visible in this reproduction. Candy was 
much brighter visually than was Encke. 


masses are very small fractions of 
the earth’s total mass. Someone has 
said that comets are the nearest thing 
to nothing that something can be and 
still be something. It is probably 
true that the converse also holds: 
that a comet is the nearest thing to 
something that nothing can be and 
still be nothing. 


In contrast to the appearance of 
Comet Candy, Comet Encke, whose 
long history of reappearances was 
traced in the last issue, looked very 
different. This object was visible in 
small telescopes for several weeks in 
January, but will be unfavorably 


placed for northern hemisphere ob- 














TEACHING AIDS 
De Luxe Celestial Globes 


No. 740. Our finest 16” globe was designed as 
a visual aid by teaching astronomers. All stars 
of the first six magnitudes are shown on a pale 
blue background, with the first three magnitudes 
having bright yellow circular backgrounds. 
Brighter stars named and constellation boundaries 
indicated. Declination and right ascension circles 
printed in black. Magellanic clouds and Milky 
Way stand out in white, with other impertant 
star clusters indicated. Various models available 


$67.50 
SCIENCE ASSOCIATES, Inc. 


Instruments — Weather-Astronomy 
Teaching Aids 


Write for new catalog 


P.O. Box 216, 194 Nassau Street 
Princeton, N. J. 














servers in March and April, as can 
be seen from the ephemeris published 
in the last issue. Many visual obser- 
vations were made by members of 
the ALPO—one of which is shown 
in the accompanying sketch. An ex- 
traordinary feature of the comet was 
noted in both visual and photograph- 
ic observations on Jan. 7th. Dr. Eliz- 
abeth Roemer of the U. S. Naval 
Observatory’s Flagstaff station re- 
ported that photographs taken by her 
at Flagstaff showed the coma to be 
entirely in front of the central con- 
densation. This can be seen in the 
sketch, the coma being sickle-shaped 
with a short appendage. The seem- 
ingly peculiar orientation of this ap- 
pendage is due to perspective. At 
the time the sketch was made the 
tail was between the earth and the 
comet; the view was through the tail 
into the heart of the comet. At this 
time the comet was almost equi- 
distant from the sun and the earth— 
about 70 million miles. The drawings 
of the two comets are on almost the 
same scale, the angular diameter of 
5’ of are for Comet Candy corre- 
sponding to a diameter of nearly 
50,000 miles; for Comet Encke, 65.- 
000 miles. 


Many amateurs have inquired 
about obtaining information on no- 
vae and comets when they are dis- 
covered. The most dependable and 
up-to-date service offered to the as- 
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tronomical community is the Har- 


VARD ANNOUNCEMENT Carp (HAC) JUPITER'S SATELLITES FOR APRIL 


A : (Too close to sun in March) 
service. Although these are intended 
‘ primarily for professionals, amateurs West East West East 


—either in groups or individually— 
can profit by receiving them. In- 


0 Wi 4 
quiries about the Harvarp An- ll ® IV Pig > 
NOUNCEMENT Carps should be sent to ‘a << i c~ 
the Librarian, Harvard College Ob- | le "4 | ( g 
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servatory, Cambridge 38, Mass. 2.0 
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Drawings of Comets Encke and 
Candy made by David D. Meisel, 
A.L.P.0. Comets Recorder on Jan. 
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| ‘ > 28.0 \ “| 

7, 1961, 1h 30m to 2h 00m U.T., | AS as mr 5216 tt 
using an 8-inch reflector at 80x. 3 x nies 

The magnitude of Comet Encke | N\ », 
was estimated to be 8.5; Comet | al se y 
Candy about 8.2. Seeing conditions | =e \ 
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were good with no moonlight and 
the transparency was clear enough — MN -_— 
ae | LY 
I fu \V re 
16.0 32.0 2 


to see 6.0 stars at the zenith. Since 
the comets were roughly the same 
distance from the earth at this 
time, their respective diameters 























(about 50,000 miles) are compara- 
ble, but their distances from the PHENOMENA OF JUPITER’S EXPLANATION OF SATELLITE 
sun were not the same. The SATELLITES FOR APRIL DIAGRAM 
sketches are orientated with north | ‘ats — : , Effective with the unification of the 
at the top. | Date Time (EST) Satellite Phen. B Sel panes +r ae 
a ‘ ; : ritish and American Nautical Almanacs 
‘ 2 ' os the monthly configurations of Jupiter's 
10 4-00 il Te bright satellites are now presented in a 
12 3.59 ll ED new and more useful type of diagram. 
15 4:12 I Te The central vertical band in the dia- 
17 3:48 Ul TI gram represents the equatorial diameter 
4:00 Il Se of the disk of Jupiter. The relative posi- 
22 3:5] I TI tions of the satellites at any time with 
23 3-16 ill TI respect to the disk of Jupiter are given by 
3:98 I OR the curves. In cases where a satellite Is 
eee . immersed in the shadow of Jupiter or 
24 3:47 I SI occulted by its disk, the curve is inter- 
26 3:29 Il OR rupted. 
(Times EST) E—eclipse (satellite passes The horizontal lines show the positions 
into shadow of planet); O—occultation of the satellites at Oh Universal Time 
(satellite passes behind planet) ; T—transit (Greenwich Mean Time) for each day of 
(satellite or satellite shadow passes across the month. For example, the horizontal 
disk of planet); S—shadow (shadow of line for the 15th of this month would 
satellite cast on disk by sun) ; D—disap- show the positions of the satellites at 
pearance; R—reappearance; [—ingress 7:00 p.m. on the 14th of the month for 
(entrance upon disk) ; e—egress (exit an observer in the Eastern time zone. 
from disk). Satellite designations: I—Io; (Diagrams taken from 1960 American 








II—Europa; I1J—Ganymede; IV—Callisto. Ephemeris and Nautical Almanac.) 
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YOUR TELESCOPE AND MINE 











A Look At Refractors 


[ HAS BEEN JUST about 35 years 
since the hobby of amateur tele- 
scope making became established in 
this country, and during this time 
the 6-inch reflector has reigned as 
the most popular telescope for the 
amateur. Nevertheless, with the com- 
pletion of the amateur’s first mirror 
often comes the urge to delve into 
the world of wider apertures and 
more sophisticated systems—10- and 
12-inch mirrors, optical flats and 
prisms, and the compound telescopes 
such as Cassegrains and Gregorians, 
which are more demanding than the 
4- to 8-inch mirrors. The compound 
telescopes, for example, require a 
primary and a secondary mirror, the 
latter being figured to an ellipsoidal 
curve in the case of a Gregorian and 
a hyperboloid in the case of a Casse- 
grain. The compound telescopes are 
often disappointing in performance, 
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— For Less 


*% 3”, 4” and 6” VERNONscope Re- 
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% 30-mm., 42-mm., and 54-mm. find- 
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oculars 
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By Tuomas R. Cave 


although this is not inherent in the 
system itself, but only in the fabri- 
cation, mounting, and collimation 
(or lining up) of the components of 
the optical train. In spite of this, 
many amateurs quickly move on into 
this “twilight zone” of amateur en- 
deavor, and many splendid instru- 
ments have resulted. 


Because of this, it is a bit surpris- 
ing that so few amateurs—even the 
more advanced ATM’s—attempt to 
make the standard type of two-ele- 
ment, airspaced refractor objective. 
As we will point out in a few mo- 
ments, the surfaces of an objective 
lens are usually figured to a spheri- 
cal curve, a much easier figure to 
work with than a paraboloid as re- 
quired in a Newtonian reflecting tele- 
scope. However, other requirements 
enter into the working of a refractor 
objective and, although most readers 
are still contemplating or immediate- 
ly involved in their first mirrors and 
are not yet ripe for lens work, a 
brief description of the process may 
be of interest. It will certainly show 
the amateur why commercially made 
objective lenses of fair to excellent 
quality carry the much higher “inch- 
for-inch” price tag that they do, as 
compared to mirrors of equal size 
and quality. 

In the first place, basic supplies 
and equipment are more expensive 
and demanding than those for mak- 
ing a mirror. An optically flat mirror 
at least as large as the proposed ob- 
jective must be obtained, plus a dial 
micrometer indicator measuring to 
1/10,000th of an inch. Almost a 
necessity is an optical spherometer. 
which measures the various radii of 
the spherical surfaces after the figur- 
ing process is begun; although spher- 
ical surfaces are easier to generate 
then parabolas and other figures, 
each must be figured to an exact ra- 
dius of curvature. A spherometer en- 
able an ATM to accomplish this me- 
chanically as he proceeds with his 


The observatory and home-fabri- 
cated refractor of Bob Wright, 
Silver Springs, Md., whose article 
appears on page 13 of this issue. 
Sliding roof, rugged mount makes 
for observing pleasure and effi- 
ciency. 


















work. Also, a convenience, although 
not a requirement, is a good-sized 
(9-inch) engine lathe for working 
the glass. 

An important consideration in 
making a refractor objective is to 
make a lens large enough for ease 
in working. A 6-inch objective is 
probably easier for an ATM to work 
by hand than a 4-inch, and will af- 
ford a far more powerful telescope 
than a smaller aperture. It is also 
important to obtain the finest pos- 
sible blanks of crown and flint op- 
tical glass. In recent years the fine 
glass of first quality has become far 
less expensive than was once the case. 
Very good molded and _ precision- 
annealed blanks are now obtainable 
from domestic sources, although the 
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finest refractor blanks still are made 
in England by Chance of Birming- 
ham and in Germany by the Schott- 
Jena works. Foreign-manufactured 
optical glass is considerably more ex- 
pensive than American and probably 
about as good an amateur refractor 
may be made of American optical 
glass. 


One of the most convenient ama- 
teur sources of American refractor 
blanks is the Hayward Scientific Op- 
tical Glass Corp. of Whittier, Calif. 
An excellent first-quality set of 
matched crown and flint 6-inch- 
diameter blanks can be bought for 
something less than $100.00. These 
blanks are very accurately molded 
and little or no edging should be re- 
quired. 

The four radii should be ground 
with very careful attention, both ele- 
ments being parallel at the edge so 
that the dial indicator is within one 
or two ten-thousandths of the same 
reading throughout the entire cir- 
cumference of each blank. The cen- 
ter thickness must also be held with- 
in a few thousandths of an inch. 


Polishing is performed exactly as 
with a spherical telescope mirror— 
using a total one-third diameter 
stroke. Since all four polished sur- 
faces of the objective are spherical. 
the final figuring after polishing is 
not nearly as difficult as producing 
a near-perfect parabola. The four 
separate spherical surfaces are each 
about one-quarter as demanding in 
departure from a critical figure as 
the one surface of a telescope mirror. 
Small errors in the spherical figure 
of the convex surfaces can be com- 
pensated by local correction in the 
concave surface, so that one error 
can be cancelled out by another. 


When all four surfaces of the two 
elements have been carefully and 
fully polished, they can be set up in 
a temporary cell ring, or, if desired. 
in the final cell and tested against 
the silvered or aluminized optical 
flat by using the knife-edge test. ex- 
actly as in the testing of a telescope 
mirror. Since the light passes 
through the objective lens twice be- 
fore being cut off by the knife edge. 
the resultant zonal errors visible 
when the pinhole image is partially 
cut off by the knife edge are doubled 
—seemingly twice as bad as they ac- 
tually exist on the surfaces of the 
lens being tested. 


Thin shims of equal thickness, 
spaced 120 degrees apart, will give 
the air-space required in the objec- 


tive. Beginning with the objective 
elements spaced only about ten- 
thousandths of an inch apart, sev- 
eral sets of shims should be tried. 
each set thicker until the spacing of 
the elements indicates a minimum of 
visible color aberration. The final 








(Left) Cemented achromatic ob- 
jective and (right) airspaced ob- 
jective. Cemented achromats are 
satisfactory for finders and small 
telescopes, are less expensive since 
all curved surfaces have equal 
radii, minimizing cost and assem- 
bly. All larger objectives are air- 
spaced to allow maximum correc- 
tion of aberrations. 


color visible after the proper spacing 
has been achieved will be a faint 
blue or light purple tinge. 


Today, seamless aluminum extrud- 
ed tubing of heavy wall thickness is 
available in sizes to at least eight 
inches in diameter. This tubing is 
not expensive and is ideal for a 6- 
inch refractor. The completed tele- 
scope assembly should be mounted 
permanently on a high concrete pier 
or heavy oil pipe casing. A solid 
equatorial head strong enough to 
carry an 8-inch reflector will easily 
handle a 6-inch f/15 refractor. If 
the advanced ATM will purchase the 
best raw glass, carefully make the 
objective lens, tube fittings, and 
mounting, he will find that he can 
produce an excellent 6-inch refractor 
for a very small fraction of the cost 
of a new refractor of equal size if 


purchased complete from a_ well 


known maker. 

The high cost of a large new re- 
fractor usually limits the amateur 
astronomer to about a 4-inch refrac- 
tor. If the amateur does not wish to 
do the optical work, but is able to 
mount an objective lens, he will do 
well to purchase a 3- to 6-inch ob- 
jective of good to excellent quality 
and mount it entirely himself. Such 
objectives can be purchased today 
for very reasonable prices (both new 
and used). A fine refractor will 
nearly always give a good account of 
itself and will usually give steadier 
star images on nights of poor “see- 
ing” than a reflector or equal aper- 
ture. While a first-class Newtonian 
reflector will equal and sometimes 
excel a refractor for lunar. planetary. 
and deep sky observing under mod- 
erate to good “seeing” conditions. 
a fine refractor is certainly the best 
in producing perfect star images and 
in the resolution of close double stars 
—the latter being an area of astro- 
nomical observation in which the re- 
fractor is totally unequaled. A fine 
old Alvan Clark refractor is among 
the most cherished of this writer's 
telescopic equipment. 

[Questions on telescopes should be 


directed to Mr. Cave in care of this 
magazine. | 
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SKY SCOPE 
A 3¥2"-diameter reflecting astronomical telescope — 100% Ameri- 
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universities for more than 20 years. Unconditionally guaranteed. 
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AND ACCESSORIES 


HE MOST IMPORTANT accessory 

of any telescope, refractor or 
reflector, is the eyepieces that are 
used to magnify the prime focus 
image. The actual construction of 
lenses for eyepieces is not beyond 
the amateur, especially one with the 
experience of objective making. How- 
ever, it is the mounting of the small 
lenses of eyepieces that often pre- 
sents the major stumbling block, the 
fine threads and sensitive and ac- 
curate spacing necessitating a pre- 
cision thread-cutting lathe. It is by 
far the better expedient to purchase 
the eyepieces, especially if one ex- 
pects to have an instrument operating 
in a reasonable working time. 

In purchasing eyepieces—as_ in 
any optical equipment—one cannot 
expect any more than he pays for, a 
low-cost one giving average and 
passable performance, an expensive 
one superb definition and resolution. 
The standard simple eyepiece for the 
refractor is the Huygenian (Fig. la). 
and at focal ratios of £{/15 or over 
this eyepiece gives good definition 
at low and medium powers. This is 
the type of ocular used on micro- 
scopes, where it is not necessary to 
have a reticle in the image plane. 
The focal plane is between the lenses. 
hence this assembly cannot be used 
as a simple magnifier. 

Don’t use regular Ramsden (Fig. 
lb) eyepieces with a refractor! They 
are not designed to operate at the 
focal ratio of an objective lens, but 
instead are designed for shorter-focus 
reflecting systems of £/8 or lower. 
and introduce serious and detectable 
aberrations into the optical system. 


At medium powers the Kellner eye- 
piece (Fig. lc)—also known as the 
achromatized Ramsden — performs 
well with the refractor, as does the 
Ploessl or symmetrical eyepiece (Fig. 


ld). 


For high-power observation only 
the best eyepieces obtainable should 
be used if the observer expects to 
reach the full performance of the 
objective. For an average field of 
view, the orthoscopic eyepiece (Fig. 
le) is one of the best and, although 
the cost may well be two or three 
times that of a low-cost ocular, the 
serious observer will find the invest- 
ment well worth while. 


Since the war a number of eye- 
pieces have been developed which use 
a combination of two achromatic 
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SELECTING EYEPIECES 





By Robert E. Cox 


Guest at St. Louis Astronomical 
Society star party uses refractor 
equipped with zenith diagonal for 
comfortable viewing. High eye- 
relief of orthoscopic eyepieces is 
another must for successful view- 
ing by inexperienced visitors. 


components and a simple lens (or 
three achromats) to produce an eye- 
piece of exceptional definition and 
having a field of view almost twice 
that of the orthoscopic eyepiece. Per- 
haps the best known of these eye- 
pieces is the 1144” Erfle used on 
Moonwatch telescopes for satellite 
tracking. One of the various com- 
binations of elements of this type 
of eyepiece is shown in Fig. lf. 


There are three other telescope 
accessories that can assist the observ- 
er—the zenith prism, the Herschel 
wedge and a Barlow lens. The zen- 
ith prism is actually a necessity when 
using a refractor, for it bends the 
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light path at right angles and enables 
the observer to view objects at or 
near the zenith without assuming 
awkward positions. A good 14-wave 
or better front-surface aluminized 
mirror (the diagonal for a reflecting 
telescope) can perform the same op- 
eration (Fig. 2a). 


If one wishes to view sunspots di- 
rectly through his instrument a Her- 
schel wedge (Fig. 2b) is an excellent 
accessory. Combined with a medium 
density filter located behind the eye- 
piece, this wedge can be used to view 
the sun at full aperture in perfect 
safety. A war surplus penta prism. 
with the silver removed from the re- 
flecting surfaces (Fig. 2c), also 
makes an excellent light and heat 
reducing accessory. 


The Barlow lens is an accessory 
that was popular in England and on 
the Continent long before it came 
into common use on a large scale 
in the United States. It is designed 
as either a simple or an achromatic 
negative element (Fig. 3), which in- 
creases the focal length of the pri- 
mary element and enables the ob- 
server to obtain high powers with the 
application of only low- or medium- 
power eyepieces. It is necessary to 
place the eye extremely close to the 
rear opening of a high-power eye- 
piece (in fact, the observer’s eye- 
lashes often touch the metal surface). 
but the combination of low-power 
or medium-power eyepieces and a 
Barlow lens allows the observer to 
place his eye farther from the eye- 
piece, increasing his comfort and 
consequently the accuracy of his 
observing. 


Good arguments can be precipi- 
tated over the relative merits of the 
simple and the achromatic Barlow 
lens, but it is generally conceded 
that for low Barlow amplifications 
(14%4x to 2x), the simple lens works 
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Fig. 1. Types of ocular combinations in use today. 



































Fig. 2. Zenith viewing can be done with the right angle prism (a) or the 
front surface mirror (b) while for viewing the sun either a Herschel 
wedge (c) or an unsilvered penta prism (d) should be used. The back 
surface of the Herschel wedge is inclined at 10° to the unsilvered front 
surface thereby placing the image of the sun off this surface at an angle 
to the optical axis such that it cannot interefere with the direct view. The 
amplification of focal length of a primary focus by the Barlow lens (e) 


is in the ratio of P!/P. 


well for most observers. The most 
discriminating amateur, and those 
using amplifications of more than 
2x, prefer the achromatic Barlow 
lens. 

One thing must be remembered by 
amateurs, however, whether they use 
refractors or reflectors. The best 
performance of an instrument can 


only be realized with good quality 
eyepieces, and unless one is able to 
spend the money for such equipment. 
then the 1/10-wave or 1/20-wave 
accuracy of your primary optics can 
be completely wasted. Fortunately. 
there are today several sources of 
top-quality orthoscopic and _ Erfle 
oculars in the United States. 








as 


Members of the Buffalo Astronomical Association and staff of Cornell 
Aeronautical Laboratory combine efforts to build an observatory for the 
amateurs on grounds of the Radio Physics Laboratory at Newstead, N. Y. 
Labs constructed building, Buffalo amateurs the 15-foot dome being set 
on building by crane in this picture. Observatory, which also contains an 
office wing, should be completed this summer, and will house a 12-inch 


reflector and a 6-inch refractor. 
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SPECIALS SALE 
(All Postpaid) PRICE: 
14%4*" PRISMS FOR 6” TELESCOPES ... $3.50 
1” EYEPIECES—COLOR-CORRECTED $5.95 
TRI-TURRET, PRECISION-MADE $14.95 
RACK & PINION Eyepiece Holder $14.95 
MIRROR MAKING KITS 





6” PYREX BRAND $10.50 
8” PYREX BRAND $16.00 
HARD 
OVER-COATED ALUMINIZING 
6” $3.50 8” $4.50 
postage postage 
plus plus 


Superior reflecting surface. Guaranteed not 
to peel or blister. 


YOUR MIRROR TESTED FREE ON REQUEST 








ORTHOSCOPIC EYEPIECES 
Highest Quality Made in U. S. A. 


Special four-element design, with fluoride- 
coated lenses, gives a wide flat corrected 
field. Standard 14” O.D. E.F.L. 6, 8, 
12, 16, and 24 mm. Postpaid $15.95 each 


Write For Free Catalog. 


PRECISION OPTICAL SUPPLY CO. 


1001 E. 163 St., New York 59, N. Y. 
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THE TELESCOPE MART 








Classified advertising costs just 15c 
per word (minimum of 10 words). 
Count all cities or states as one word; 
include but do not count postal zone 
numbers. Cost of ad must accompany 
order. Deadline is 25th of second 
month preceding next issue. Please 
print or type copy. Sky Map Publica- 
tions cannot assume responsibility for 
items advertised in or purchased 
through this section. Address Classi- 
fied Advertising, Review of Popular 
Astronomy, Box 231, St. Louis 5, Mo. 





BUY SELL TRADE: Cameras, lenses, 
telescopes, amateur radio equipment: Denson 
Electronics, Box 85, Rockville, Conn. 





FOR SALE: 5” Mellish refractor, f/11. On 
rugged tripod with equatorial mount and 
slow motion in right ascension. Finder, zen- 
ith and solar diagonals, six eyepieces. Made 
by John Mellish 10 years ago. $500 or best 
offer. Mrs. Patricia Qualls, 415 Carrswold 
Dr., Clayton 5, Mo. 





WANTED: Old astronomical books, charts, 
ete. Write giving title, author. edition, con- 
dition and asking price. Dept. BC, Review of 
Popular Astronomy, Box 231, St. Louis 
5, Mo. 





EYEPIECES: We are West Coast distributor 
for the top-rated Brandon orthoscopic eye- 
pieces; 4mm, 8mm, 16mm, 24mm and 32mm 
focal lengths. For standard 4” (I.D.) fo 
cusers. Brandon oculars bring out. the best 
in any telescope. Just $15.95 postpaid. Cave 
Optical Co,. 4137 E. Anaheim St., Long 
Beach 4, Calif. 
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AMATEUR’S FORUM 
(Continued from page 3) 


ing. The star was said to have been 
seen even after Herod had been told 
of it. Secondly, any phenomenon 
seen in the sky in those days of astro- 
logical interest would have been re- 
ported by hundreds, but alas, no re- 
port was ever made of it. 


Dr. Josef R. Otoupalik 
80014 Ninth St. 
Greeley, Colo. 


Gentlemen: 

During the past year you have 
more than fulfilled the promise of 
your first issue—to make it, indeed, 
“the amateur’s own magazine.” I 
have derived particular enjoyment 
from “Through the Three-Inch” in 
that, since 1953, my main instru- 
ment has been a Unitron 3-inch re- 
fractor with both altazimuth and 
equatorial mounts and tripods. I 
own several instruments. but it is the 
3-inch that I turn to 75% of the time. 
. . . When on its altazimuth mount, 
the entire instrument can be carried 
under one arm. 


Willard E. Robinson 
7018 N. Ashland Ave. 
Chicago 26, Ill. 


We want to thank Mr. Robinson 
and the many other readers who 
have written to express their inter- 
est in our magazine. We are hap- 
py that it has found a point of 
service to the amateur astronomer. 
As for the comment on small in- 
struments, see “Through the Three- 
Inch” in this issue. 
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The second but often-used instru- 
ment of Mr. Smith’s Skyview Ob- 
servatory in Eagle Pass, Tex. Mr. 
Smith reports on an observation, 
made with his 8” nearly 20 years 
ago, in the letter below. 


The Editors 
Review oF PopuLar AsTRONOMY 
Dear Sirs: 

I would like to call your attention 
to an interesting and memorable 
observation which I made nearly 20 
years ago in Lubbock, Tex. On the 
night of Oct. 1, 1941, I observed 
Mars with my excellent 8-inch re- 
flector of 60” focal length, 2 photo 
of which is enclosed. (The telescope 
was purchased in 1936, has a heavy. 
steady mounting on a concrete pier 
and an excellent clock drive, [I still 
use it frequently, although I now 
have a 16-inch telescope and an ob- 
servatory. ) 

It was the hardest image of Mars 
that I had ever seen. The clarity and 
hardness of the image were due in 
part to heavy fog, which was of just 
the right consistency to cut the glare 
and make the contrast just right. 
When I had finished the sketch (see 
attached drawing), water was run- 
ning down the inside of the tube, and 
in another few minutes the flat di- 
agonal mirror had dewed over. 

I have always remembered this 
view—I could still draw the image 
from memory. It was amazing! 


J. Russell Smith 
Skyview Observatory 
Eagle Pass, Tex. 


Mr. Smith, a school science co- 
ordinator and author of the book 
Teacninc A Unit in AstrRon- 
omy, Grades 1-9, makes an inter- 
esting point and one that is little 
known. A fog, or a smoke haze, 
will often reduce glare and en- 
hance contrast of bright, extend- 
ed images such as those of the 
planets. Beyond this, the fog or 
haze, which owes its existence to 


Mars on Oct. 1, 1941, as drawn 
by the writer under “ideal (?)” 
seeing conditions. Features are 
barely exaggerated, he indicates. 


atmospheric stability, seems to 
contribute even further to this 
stability. 

Numerous reports have been 
made, by British planetary ob- 
servers Denning and Williams, 
for example, of unbelievable ob- 
servations of Jupiter and Mars 
under conditions of heavy fog in 
Liverpool and other English 
coastal areas. The smoke palls 
of autumn, when fall leaves are 
burned and settle in stable layers 
several hundred feet above, fre- 
quently afford excellent views of 
the planets. Just how much of 
this “low-transparency, high-see- 
ing” condition is accounted for 
by the smoke and how much by 
the stable condition of the lower 
air which allows the smoke pall to 
form is open to question, of 
course. Nevertheless, observers 
shouldn't always be cowed by 
these conditions, as Mr. Smith’s 
excellent sketch of Mars attests. 

Incidentally, Mr. Smith oper- 
ates one of the country’s better 
equipped amateur observatories. 
His equipment will be the subject 
of an article in the May-June is- 
sue of THE REviIEW OF PopULaR 
ASTRONOMY. 
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ar the better expedient to purchase 
the eyepieces, especially if one ex- 
pects to have an instrument operating 
in a reasonable working time. 


In purchasing eyepieces—as_ in 
any optical equipment—one cannot 
expect any more than he pays for. a 
low-cost one giving average and 
passable performance, an expensive 
one superb definition and resolution. 
The standard simple eyepiece for the 
refractor is the Huygenian (Fig. la) 
and at focal ratios of £ 15 oF overt 
this evepiece gives good definition 
This is 


ocular used on micro 


tt low and medium powers 
the tvpe f 
scopes, where it is not necessary to 
have «a retiele im the mage prlannne 
The focal plane is between the lenses 
hence this assembly cannot he used 
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Dom t use regular Ramacden b iw 
lh) evepieces with a refractor’ The 
re net designed to operate at the 
focal ratio of an objective lens. but 
instead are designed for shorter-for us 
reflecting svstems of £ 0B or lower 
and introduce serious and detectable 
aberrations into the optical system 


At medium powers the Kellner eve- 
piece (Fig. le!——also known as the 
achromatized Ramsden performs 
well with the refractor. as does the 
Ploessl or symmetrical eyepiece (Fig. 
Id). 

For high-power observation only 
the best eyepieces obtainable should 
be used if the observer expects to 
reach the full performance of the 
objective. For an average field of 
view. the orthoscopic eyepiece (Fig. 
le) is one of the best and, although 
the cost may well be two or three 
times that of a low-cost ocular. the 
serious observer will find the invest- 
ment well worth while. 

Since the war a number of eye- 
pieces have been developed which use 
a combination of two achromatic 
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Guest at St. Louis Astronomical 
Society star party uses refractor 
equipped with zenith diagonal for 
comfortable viewing. High eye- 
relief of orthoscopic evyepieces is 
another must for successful view- 
ing by inexperienced visitors 


components and a simple lens (or 
three achromats! to produce an ev 
piece of exceptional definition and 
having a field of view almost twice 
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haps the best known of these eve 
pieces ts the 1! i birfle used on 
satellite 
tracking. Ome of the various com 
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binations of elements of this type 
of evepiece is shown in Fig. If 


There are three other telescope 
accessories that can assist the observ- 
er the zenith prism. the Herschel 
wedge and a Barlow lens. The zen- 
ith prism is actually a necessity when 
using a refractor. for it bends the 
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makes an excellent light and _ heat 
reducing accessory. 


The Barlow lens is an accessory 
that was popular in England and on 
the Continent long before it came 
into common use on a large scale 
in the United States. It is designed 
as either a simple or an achromatic 
negative element (Fig. 3). which in- 
creases the focal length of the pri- 
mary element and enables the ob- 
server to obtain high powers with the 
application of only low. or medium 
power eVepleces lt is necessary to 
place the eve extremely chose to the 
rear opening of a hiah power eve 
piece Cin fact. the observer's eve 
lashes often touch the metal surface | 
bout the 


one medium power evepiec es and a 


combination of low-power 


Barlow lens allows the observer to 
place his eve farther from the eve 
piece. increasing his comfort and 
consequently the accuracy of his 
observing 


Good arguments can be precipi- 
tated over the relative merits of the 
simple and the achromatic Barlow 
lens. but it is generally conceded 
that for low Barlow amplifications 
(1lox te 2x). the simple lens works 
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Fig. 1. Types of ocular combinations in use today. 








Aig. a. Seid Viewily Can De Gone wilh the right angie prism (a) or the 
front surface mirror (b) while for viewing the sun either a Herschel 
wedge (c) or an unsilvered penta prism (d) should be used. The back 
surface of the Herschel wedge is inclined at 10° to the unsilvered front 
surface thereby placing the image of the sun off this surface at an angle 
to the optical axis such that it cannot interefere with the direct view. The 
amplification of focal length of a primary focus by the Barlow lens (e) 


is in the ratio of P'/P. 


well for most observers. The most 
discriminating amateur. and those 
using amplifications of more than 
2x. prefer the achromatic Barlow 
lens. 

One thing must be remembered by 
amateurs, however, whether they use 
reflectors The best 
perhormance of an mestrament can 
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only be realized with eood quality 
evepieces, and unless one is able to 
spend the money for such equipment. 
then the | lO-wave or | 20-wave 
accuracy of your primary optics can 
lve completely wasted Fortunately 
there are today several sources of 


top-quality orthoseepice and birth 


ocnlars in the Lnited States 


Members of the Buffalo Astronomical Association and staff of Cornell 
Aeronautical Laboratory combine efforts to build an observatory for the 
amateurs on grounds of the Radio Physics Laboratory at Newstead, N. Y. 
Labs constructed building, Buffalo amateurs the 15-foot dome being set 
on building by crane in this picture. Observatory, which also contains an 
office wing, should be completed this summer, and will house a 12-inch 


reflector and a 6-inch refractor. 








Superior reflecting surface. Guaranteed not 
to peel or blister. 


YOUR MIRROR TESTED FREE ON REQUEST 


ORTHOSCOPIC EYEPIECES 


Highest Quality *% Made in U. 8. 


Special four-element design, with fluoride- 
coated lenses, gives a wide flat corrected 
field. Standard 14,” O.D E.F.L. 6, 8, 
12, 16, and 24 mm Postpaid $15.95 each 
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PRECISION OPTICAL SUPPLY CO. 


1001 EB. 163 St... New Vork 58, N.Y 
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Classified advertising costa juwat 1h 
per word (minimum of 10 words) 
Count all cities or states as one word 
include but do not count postal zone 
numbers, Cost of ad must accompany 
order Deadline is 25th of second 
month preceding next issue. Please 
print or type copy. Sky Map Publica 
tions cannot assume responsibility for 
items advertised in or purchased 
through this section. Address Classi- 
fied Advertising, Review of Popular 
Astronomy, Box 231, St. Louis 5, Mo. 


BUY SELL TRADE: Cameras, lenses 
telescopes, amateur radio equipment: Denson 
Electronics, Box 85, Rockville, Conn 





FOR SALE: 5” Mellish refractor, f/11. On 
rugged tripod with equatorial mount and 
slow motion in right ascension. Finder, zen- 
ith and solar diagonals, six eyepieces. Made 
by John Mellish 10 years ago. $500 or best 
offer. Mrs. Patricia Qualls, 415 Carrswold 
Dr., Clayton 5, Mo. 


WANTED: Old astronomical books, charts, 
etc. Write giving title, author, edition, con- 
dition and asking price. Dept. BC, Review of 
Popular Astronomy, Box 231, St. Louis 
5, Mo. 





EYEPIECES: We are West Coast distributor 
for the top-rated Brandon orthoscopic eye- 
pieces; 4mm, 8mm, 16mm, 24mm and 32mm 
focal lengths. For standard 4” (I.D.) fo- 
ecusers. Brandon oculars bring out the best 
in any telescope. Just $15.95 postpaid. Cave 
Optical Co,. 4137 E. Anaheim St., Long 
Beach 4, Calif. 
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AMATEUR’S FORUM 
(Continued from page 3) 


ing. The star was said to have been 
seen even after Herod had been told 
of it. Secondly, any phenomenon 
seen in the sky in those days of astro- 
logical interest would have been re- 
ported by hundreds, but alas. no re- 
port was ever made of it. 

Dr. Josef R. Otoupalik 

80014 Ninth St. 

Greeley, Colo. 


Gentlemen: 

During the past year you have 
more than fulfilled the promise of 
vour first issue—to make it, indeed. 
“the amateur’s own magazine.” I 
have derived particular enjoyment 
from “Through the Three-Inch” in 
that. since 1953, my main _ instru- 
ment has been a Unitron 3-inch re- 
fractor with both altazimuth and 
equatorial mounts and tripods. I 
own several instruments. but it is the 
3-inch that I turn to 75% of the time. 
. . . When on its altazimuth mount. 
the entire instrument can be carried 
under one arm. 

Willard E. Robinson 
7018 N. Ashland Ave. 
Chicago 26, IIl. 


We want to thank Mr. Robinson 
and the many other readers who 
have written to express their inter- 
est in our magazine. We are hap- 
py that it has found a point of 
service to the amateur astronomer. 
As for the comment on small in- 
struments, see “Through the Three- 
Inch” in this issue. 


The second but often-used instru- 
ment of Mr. Smith’s Skyview Ob- 
servatory in Eagle Pass, Tex. Mr. 
Smith reports on an observation, 
made with his 8” nearly 20 years 
ago, in the letter below. 


The Editors 
Review oF PorpuLar AsTRONOMY 
Dear Sirs: 

I would like to call your attention 
to an interesting and memorable 
observation which I made nearly 20 
years ago in Lubbock. Tex. On the 
night of Oct. 1, 1941. I observed 
Mars with my excellent 8-inch_re- 
flector of 60” focal length. 2 phote 
of which is enclosed. (The telescope 
was purchased in 1936, has a heavy. 
steady mounting on a concrete pier 
and an excellent clock drive, I still 
use it frequently. although I now 
have a 16-inch telescope and an ob- 
servatory.) 

It was the hardest image of Mars 
that I had ever seen. The clarity and 
hardness of the image were due in 
part to heavy fog, which was of just 
the right consistency to cut the glare 
and make the contrast just right. 
When I had finished the sketch (see 
attached drawing), water was run- 
ning down the inside of the tube, and 
in another few minutes the flat di- 
agonal mirror had dewed over. 

I have always remembered this 
view—TI could still draw the image 
from memory. It was amazing! 


J. Russell Smith 
Skyview Observatory 
Eagle Pass. Tex. 


Mr. Smith, a school science co- 
ordinator and author of the book 
Teacuinc A Unit in Astron- 
omy, GrabDEs 1-9, makes an inter- 
esting point and one that is little 
known. A fog, or a smoke haze, 
will often reduce glare and en- 
hance contrast of bright, extend- 
ed images such as those of the 
planets. Beyond this, the fog or 
haze, which owes its existence to 


Mars on Oct. 1, 1941, as drawn 
by the writer under “ideal (?)” 
seeing conditions. Features are 
barely exaggerated, he indicates. 


atmospheric stability, seems to 
contribute even further to this 
stability. 

Numerous reports have been 
made, by British planetary ob- 
servers Denning and Williams. 
for example, of unbelievable ob- 
servations of Jupiter and Mars 
under conditions of heavy fog in 
Liverpool and other English 
coastal areas. The smoke palls 
of autumn, when fall leaves are 
burned and settle in stable layers 
several hundred feet above, fre- 
quently afford excellent views of 
the planets. Just how much of 
this “low-transparency, high-see- 
ing” condition is accounted for 
by the smoke and how much by 
the stable condition of the lower 
air which allows the smoke pall to 
form is open to question, of 
course. Nevertheless, observers 
shouldn't always be cowed by 
these conditions, as Mr. Smith's 
excellent sketch of Mars attests. 

Incidentally, Mr. Smith oper- 
ates one of the country’s better 
equipped amateur observatories. 
His equipment will be the subject 
of an article in the May-June is- 
sue of THE REVIEW OF PopPULaR 
ASTRONOMY. 











SUBSCRIPTION EXPIRING? 


Prompt renewal of your expiring subscription to The Review of 
Popular Astronomy assures you of not missing an issue—and it 
allows us to continue to expand the magazine’s size and coverage. 
If you have received notification that your subscription has expired, 
we urge you to respond at your nearest convenience. Send your re- 
newal subscription ($3.00: one year . 


THE REVIEW OF POPULAR ASTRONOMY 
Sky Map Publications, Inc. 
P. O. Box 231 (Clayton Branch) 
St. Louis 5, Mo. 


. $5.00: two years) to: 
















































































“We wanted nothing but the best,”” says Mr. MacDonald, who chose Th iS IS the U N ITRON 
from this superb array of coated UNITRON eyepieces. Exclusive optical ' ° 
design and painstaking care in manufacture explain why a UNITRON . Mr. Mac Donald did n't buy ——— 
eyepiece will allow you to obtain maximum performance from your ob- . 

“Jective or mirror. The following eyepieces, with the exception of the 
40 mm. and 60 mm., have outside diameters of 24.5 mm. (.97”). A 


UNITRON 2.4” ALTAZIMUTH 
REFRACTOR, MODEL 114. 
Mr. MacDonald couid have 
bought the UNITRON 2.4” Re- 
fractor, complete with altazi- 
muth mounting and slow motion 
controls for both altitude and 
azimuth, 5X 16 mm viewfinder, 
standard rack and pinion me- 
chanism, 4 eyepieces, choice of 
UNIHEX or star diagonal and 
erectingprismsystem, sunglass, 
dewcap, dustcap, wooden cabi- 
nets, and instructions ...and 
all for just 


Now, you can order a UNITRON 
JOHN DOE with your name on it ! 


Clear, handsome durable embossed plastic plate ‘‘personalizes” 
your scope at no extra charge. 

SEND FOR UNITRON’S FREE, 38 

PAGE OBSERVER’S GUIDE AND 


ON HIGHLANDS 61, MASS. CATALOG 43-G. 








ellamie. 





ENGINEERED FOR THE LAST WORD IN BREATHTAKING PERFORMANCE PRICED 
FOR FIRST CHOICE IN VALUE ... FULLY EQUIPPED WITH MANY EXTRA FEATURES 


You'll Marvel At How Including . . @ ELECTRIC DRIVE (Patented) 
The Superb Optics Of @ SETTING CIRCLES @ ROTATING RINGS 


This Portable RV-6 A Complete Instrument, No Costly Accessories Needed! 
>> Model RV-6 Complete 
with Dyn-O-Matic Electric Drive 


6-1 nch and All Features Described Below 
DYNASCOPE — $19495 


Gives The Same Exquisite Definition 
As Far More Expensive Instruments! 


This new addition to the Dynascope line has won immediate recog- 
nition from schools, colleges, and professionals, as an outstanding 
achievement in a 6-inch telescope. Although it was only recently in- 
troduced, our files are already filled with complimentary letters from 
excited amateurs and professionals all over the country. Each one is 
truly amazed at the. superior optical performance of this new RV-6 
6-inch Dynascope! Here is large aperture in a quality instrument at 
a price that compares with many 4-inch telescopes. And this low cost 
includes such exclusive extra features as electric drive (patented) , setting 
circles, and rotating rings! There are no ‘‘extras” to run up your cost! 


The superb optical system resolves difficult objects with definition 
that is absolutely breathtaking. The close tolerance of the precision con- 
struction assures an accuracy and smoothness of operation once associated 
only with the finest custom models. The heavy-duty mount, complete 
with electric drive, provides the stability so essential for satisfactory 
viewing, yet there is easy portability because in a matter of minutes 
the entire telescope can be dismantled into three easy-to-handle sections. 


Only Criterion’s engineering ingenuity, coupled with volume pro- 
duction and modern manufacturing methods, makes this handsome 
6-inch model available at such reasonable cost. You can order it with q Just a small down payment de- 
complete confidence that it will live up to your expectations in every | livers this big 6-inch DYNA- 
way. for this assurance is guaranteed under our full-refund warranty. SCOPE. Pay the balance at your 
Send your check or money order today. Or use our liberal time-pay- convenience over 6, 12, 18, or 
ment plan and take months to pay. even 24 months! Write for de- 


tails, or order today by sending 
YOu COULD PAY $1 00 MORE your sage or money order with 
coupon below. 
WITHOUT GETTING ALL THESE 
SUPERIOR FEATURES (Except on Another Dynascope) 


1. EXQUISITE OPTICAL SYSTEM INCLUDES F/8 6-INCH S . 3 } eee: 
PARABOLIC PYREX MIRROR accurate to better than 1 wave, e. ; 

zircon-“uartz coated, and guaranteed to reach all theoretical limits 
of resolution and definition. Teamed with elliptical diagonal, 
mounted on 4-vane a‘justable spider. 

2. NEW DYN-O-MATIC ELECTRIC DRIVE with smooth self-acting 
clutch that engages and disengages automatically as you seek differ- 
ent objects. Will not interfere when manual operation is desired. 
Entire drive housed in trim aluminum case. Plugs into ordinary 
household socket. 

3. CHOICE OF ANY 3 EYEPIECES from the following: 65X-18mm. 
Achromatic Ramsden; 10@X-12.7mm. Achromatic Ramsden; 150X- 
9mm. Achromatic Ramsden; 220X-6mm. Orthoscopic; 320X-4mm. “| never dreamed such a bril- ‘‘A friend of mine has a 6-  “‘Congratulations on the ex- 
Orthoscopic. All are precision-threaded, give sharp images to ex-  Jiant, clear image could be inch telescope without electric  cellence of your workmanship. 


treme edges. had with telescope costing drive. for which he paid over The optics are truly amazing. 
4. SOLID NEW EQUATORIAL MOUNT extra-reinforced design to under 200. A ta : 












f.o.b. Hartford, Conn. 
Shipping Wt. 55 Ibs. 
Express Charges Collect 
»,. No Packing or Crating 
Charges 





ENJOY IT NOW — tae 


up to 24 months to pay under 
our Easy Terms plan! 


Sound too good to be true? 
Then read what these delighted 
DYNASCOPE owners have to say: 


: . “ oor : 4 . It is one of these $300. He agrees that my new I never expected such won- 
provide pillarlike stability. No annoying side play or wobble. Ad- rare bargains that you find DYNASCOPE not only out- derful performance.” 
justs easily to any latitude. only once or twice in a life- performs it, but is a much L.H.N.—Massachusetts 


5. SETTING CIRCLES for both right ascension and declination. 
Handsomely engraved and finished in fine aluminum. 

6. 6 x 30 FINDERSCOPE, ACHROMATIC, COATED, with accurate 
crosshairs and fine focus. Durable cast-aluminum bracket with 6 
adjusting screws allows positive collimation. 

7. ROTATING RINGS FOR MAXIMUM VERSATILITY AND 
VIEWING COMFORT. Solid-cast, chrome finish, rings are generous 
1” wide with felt lining. Newly designed construction, with over 
sized knurled adjusting knobs, affords maximum rigitity and allows 
for auick disassembly and portability, with or without tube. 

8. STRIKINGLY HANDSOME, WHITE, 50” BAKELITE TUBE 
with porcelainized Duralite finish, durable yet light. Walls are 4%” 
thick, completely insulated and anti-reflective blackened inside. 

9. BRASS RACK-AND-PINION EYEPIECE HOLDER has preci- 
sion-cut rack and fear for easier, smoother, more positive focusing. 
Takes standard 1144” oculars, negative or positive. 

10. STRONG, VIBRATION-FREE, ALL-METAL TRIPOD with easi- 
ly removable legs. Provides sure, steady support, plus lightweight 
portability. 


CRITERION MANUFACTURING COMPANY 
331 Church St., Hartford 1, Conn. 


Manufacturers of Quality Optical Instruments 


ame."” better-looking and better-built 
B.S.—New Jersey = instrument.’’ J.L.—New York 






























